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PREFACE 


A  text-book  dealing  with  a  practical  art  must  be  very  elaborately  illustrated  and 
have  copious  explanations  if  practical  demonstrations  are  impossible,  and  is  even  then 
a  poor  aid  to  the  learner;  but  a  book  which  can  be  used  to  supplement  instruction  and 
demonstration  can  be  a  great  help  both  to  teacher  and  student.  This  book  on  Wood¬ 
work  is  to  be  regarded  as  an  aid  to,  and  not  as  a  substitute  for,  a  teacher;  and  it  is 
considered  also  that  it  will  be  a  reference  book  in  the  home  long  after  the  boy  has  left 
his  school  shops  behind  him. 

The  scope  of  the  subject  is  very  wide,  and  the  various  woodworking  crafts  engage 
in  different  ways  cabinet-makers,  carpenters,  coach  builders,  boat  builders,  pattern¬ 
makers  and  many  others.  In  some  respects  the  occupations  of  these  men  are  similar, 
but  there  are  many  points  of  variance  in  the  character  of  the  work  done  and  in  the 
manner  of  doing  it.  It  is  impossible  in  a  book  such  as  this  to  present  all  the  variations 
in  methods  of  performing  the  operations  dealt  with,  or  to  illustrate  the  modifications 
that  are  adopted  in  industrial  practice,  but  a  choice  has  been  made  of  such  as  are 
sound  and  at  the  same  time  within  the  capacity  of  boys  with  school  equipment. 

Though  the  lessons  are  arranged  as  pure  operations,  it  is  to  be  understood  that 
these  should  usually  occur  in  suitable  projects  of  a  utilitarian  character  presented — as 
any  course  of  instruction  should  be — in  increasing  difficulty  and  complexity  as  the 
student  gains  experience  and  skill.  The  most  advantageous  sequence  of  woodwork 
operations  for  school  work  is  not  universally  agreed  upon,  and — with  the  possible 
exception  of  the  earlier  lessons— they  need  not  be  taught  in  the  order  in  which  they 
are  arranged  in  this  book. 

The  chapters  on  Woodturning  and  Machines,  are  provided  because  so  many  schools 
have  included  powered  appliances  in  their  equipment,  to  broaden  the  field  of  instruc¬ 
tion.  No  attempt  is  made  to  present  this  aspect  of  the  work  in  the  analytic  manner 
appropriate  to  the  needs  of  technical  students,  the  purposes  of  general  education 
being  held  in  mind  instead. 
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ABOUT  KNOWLEDGE 

There  are  two  ways  of  obtaining  knowledge:  one  is  by  actual  experience,  the 
other  by  reading  or  hearing  or  having  pictured  for  one  the  experiences  of  others. 
These  two  kinds  of  knowledge  are  both  valuable  and  both  necessary.  For  example, 
the  buyer  of  an  automobile  finds  instructions  on  driving  in  the  handbook  furnished 
with  the  car,  but  actual  driving  experience  alone  will  give  him  real  driving  know¬ 
ledge.  The  book  is  of  some  service,  but  much  of  its  advice  is  fully  understood  only 
when  the  driver  consults  it  after  a  lengthy  experience. 

Knowledge  becomes  real  and  secure  only  when  the  learner  has  actively  set 
himself  to  acquire  it.  This  is  as  true  of  arithmetic,  or  any  other  subject,  as  of 
automobile  driving.  Proficiency  is  not  attained  by  watching  others  solve  the  prob¬ 
lems;  the  student  must  do  his  own  share  and  practise  diligently. 

No  one  can  know  everything,  and  many  great  thinkers  have  tried  to  determine 
what  subjects  are  most  worthy  of  study,  and  have  not  yet  settled  the  matter. 
One  thing  is  sure,  however, — we  must  learn  something  about  the  things  we  live 
amongst.  We  cannot  even  be  comfortable  until  we  understand  some  of  the  prop¬ 
erties  and  qualities  of  the  air,  water,  minerals,  metals,  trees,  animals,  and  other 
material  objects  with  which  we  come  in  daily  contact.  A  child  has  to  suffer  many 
knocks,  burns,  and  scares,  before  he  is  quite  at  home  in  his  surroundings.  It  takes 
a  long  time  to  learn  how  to  use  a  knife  and  fork,  and  in  learning  this  one  learns  just 
how  much  force  to  employ  to  cut  and  lift  the  food,  how  hard  metals  are,  how  brittle 
china  is,  how  hot  some  foods  can  be,  and  much  more.  These  are  matters  of  every¬ 
day  knowledge  that  all  must  learn. 

Everything  we  do  with  materials  of  any  sort  adds  to  our  store  of  useful  facts. 
We  soon  learn  that  the  football  must  have  a  cover  to  protect  the  air  bladder  and 
provide  weight;  it  must  have  a  bladder  which  retains  the  air;  it  must  have  air  to 
make  it  firm  yet  elastic;  and  each  of  these  parts  is  helping  the  others  to  make  a 
satisfactory  whole.  This  knowledge  and  the  knowledge  of  a  similar  sort  gained  in 
a  hundred  ways  is  a  knowledge  of  the  properties  of  matter.  The  more  man  knows 
of  these  properties  and  turns  them*  to  account,  the  further  he  progresses  in  civiliza¬ 
tion.  Scientific  investigators  and  craftsmen  of  various  kinds  working  together  and 
applying  such  knowledge  make  it  possible  to  produce  the  manufactured  goods,  the 
engines,  steamships,  airplanes,  radios,  buildings,  and  all  the  material  advantages 
that  distinguish  civilization  from  savagery. 

When  a  boy  works  with  wood  he  learns  about  himself  as  well  as  of  the  proper¬ 
ties  and  possibilities  of  certain  substances.  He  learns  that  he  must  exercise  patience 
and  care,  or  the  results  will  be  disappointing.  He  acquires  a  little  of  the  skill  that 
millions  exercise  in  earning  their  bread,  and  he  will  know  that  the  apparent  ease  with 
which  they  do  that  work  has  not  been  attained  without  long  effort.  He  will 
understand  to  some  extent  that  even  when  the  craftsman  has  all  the  necessary  skill, 
there  is  yet  really  hard  and  sometimes  disagreeable  work  to  be  done.  Machines 
have  taken  much  of  the  drudgery  out  of  work,  but  not  all. 

The  very  tools  and  machines  brought  into  use  in  any  type  of  shop  work  are 
examples  of  the  patient  effort  and  ingenuity  of  man.  With  these  and  others  like 
them  employed  in  research  laboratories  of  all  kinds,  he  continues  to  learn  more  about 
the  world  he  lives  in. 
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WOODWORK 


THE  NATURE  OF  WOOD 

Wood  as  we  use  it  is  dead  vegetable  matter  that  once  lived.  A  piece  of  wood  is 
much  like  a  bundle  of  very  fine  wood  threads  packed  close  together  and  united  so 
as  to  appear  one  piece.  The  threads  themselves  are  made  up  of  small  lengths  con¬ 
nected  endwise,  and  too  small  to  be  seen  individually  without  a  microscope.  These 
small  units  are  called  cells. 

The  cells  were  once  soft  and  filled  with  living  substance,  but  at  length  only  the 
wooden  walls  remain,  containing  air  for  the  most  part.  Woody  matter  of  itself  is 
heavier  than  water,  but  its  airy  content  keeps  it  afloat  when  placed  in  the  water. 
In  some  woods  the  cell  walls  are  thicker  in  proportion  to  the  air  they  contain,  and 
these  woods  are  therefore  heavier;  a  few  sorts  hold  so  little  air  that  they  sink  in 
water.  In  a  water-logged  piece  of  wood  the  air  has  been  replaced  by  water. 

The  different  colours  that  are  noticed  in  wood  make  no  difference  to  the  woody 
material,  just  as  a  pink  candy  is  much  the  same  substance  as  a  green  one. 

The  thread-like  fibres  of  which  the  wood  is  built  up  have  a  great  influence  on 
the  methods  adopted  in  working  wood.  We  find  it  is  easier  to  separate  them  in  the 
direction  of  their  length,  as  in  splitting,  than  across  their  length.  We  find,  too, 
that  in  cutting  a  surface  with  a  chisel  or  knife  that  the  wood  tears  if  we  ignore  the 
way  the  fibres  lie,  much  as  a  cat’s  fur  will  be  ruffled  if  we  stroke  it  "the  wrong  way”. 
It  is  possible  to  have  the  fibres  lying  perfectly  even  with  the  surface,  in  which  case 
they  may  be  cut  smoothly  in  either  direction,  but  more  often  they  are  slightly  inclined 
or  "crop  out”,  and  we  must  humour  them. 

If  the  end  of  a  piece  of  wood  be  smoothed  and  examined  it  will  reveal  parts  of 
ring-like  markings.  In  a  large  piece  entire  rings  may  be  seen.  Each  ring  represents 
the  growth  of  wood  which  takes  place  during  a  year.  There  is  a  pause  in  growth 
during  the  cold  months,  and  a  change  in  colour  and  structure  repeated  each  season 
during  the  growing  months,  so  that  it  is  very  easy  to  see  each  year’s  fresh  start  and 
to  distinguish  one  year’s  ring  from  its  neighbours. 

These  rings  follow  the  length  of  the  trunk  and  their  variations  cause  the  markings 
seen  on  finished  surfaces  of  wood — in  some  very  pronounced,  in  others  not  so  notice¬ 
able.  The  irregularity  of  the  tree’s  growth  causes  the  markings  to  appear  wavy  or 
distorted.  In  lumber  from  a  tree  that  has  grqwn  very  straight  and  regular,  the 
lines  are  very  even  and  regular  in  a  board  cut  along  the  trunk. 

In  some  varieties  of  wood  there  are  numerous  large  cells  joined  end  to  end,  which, 
when  cut  into,  make  quite  noticeable  channels  or  pores  in  the  surface  of  the  wood. 
Sometimes,  as  in  pine,  certain  cells  contain  a  pitchy  substance,  and  dark  hair-like 
streaks  on  a  piece  that  has  been  exposed  to  air  and  dust  show  where  these  vessels 
have  been  cut  open. 

In  addition  to  the  annual  rings,  there  may  also  be  seen  very  clearly  in  some 
woods  fine  streaks  crossing  the  rings.  These  are  the  medullary  rays  running  in  from 
the  bark  towards  the  centre  of  the  trunk.  These  rays  and  the  rings  vary  in  size  and 
distinctness,  and  may  be  very  difficult  to  notice,  but  they  are  there  nevertheless. 
When  the  rays  are  prominent,  they  make  a  showy  figure  on  the  surface  of  boards  cut 
on  or  near  a  diameter  of  the  log.  Figured  oak  and  beech  show  the  medullary  ray 
markings  very  clearly.  The  annual  rings  are  the  main  substance  of  the  woody  stem; 
the  medullary  rays  are  channels  for  conveying  fluids  from  the  outer  to  the  inner  rings 
of  the  tree  during  its  growth. 
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WOODWORK 


SAWS 

Woodworking  tools  may  be  considered  as  belonging  to  various  groups  according 
to  their  action  in  use;  thus  we  have  saws  in  one  class,  edge  tools  (like  chisels)  in  a 
second,  measuring  tools  in  a  third,  and  so  on.  This  chapter  deals  with  saws. 

The  purpose  of  a  saw  is  to  sever  wood  in  a  direct  manner,  instead  of  whittling 
it  away  as  with  a  jackknife.  A  rip  saw  is  specially  designed  to  cut  in  the  direction 
of  the  wood  fibres,  a  crosscut  saw  is  for  cutting  across  the  fibres. 

The  chief  parts  of  a  saw  are  the  blade  with  its  teeth,  and  a  handle  with  which  to 
operate  it.  Handle  bolts  are  used  to  fasten  these  two  parts  together  in  most  saws, 
though  the  bow  saw  and  coping  saw  are  exceptions.  In  the  latter  saws  the  blades 
have  to  be  readily  detachable  for  some  types  of  work. 

Stiffness  is  given  to  saws  by  making  the  blades  wide  as  in  the  rip  saw;  or  by 
fitting  a  back  strip  to  a  rather  thin  blade,  as  in  the  tenon  saw;  or  by  fitting  the  saw 
into  a  frame  which  keeps  the  blade  taut,  as  in  a  coping  saw.  The  rip  and  crosscut 
saws  cannot  have  a  strengthening  back  as  they  are  intended  to  cut  through  thick 
boards  and  planks,  so  they  are  made  a  little  thicker  as  well  as  wider.  The  tenon  saw 
is  for  fine  sawing  on  a  smaller  scale,  so  it  is  thin  and  reinforced  with  the  back.  The 
bow  saw  has  to  saw  curves,  so  it  is  made  narrow;  the  coping  saw  has  to  saw  still  sharper 
curves  and  do  finer  work,  so  it  is  still  narrower. 

A  keyhole  saw  is  more  suited  for  heavy  curved  work  than  the  coping  or  bow  saws. 
It  is  able  to  do  sawing  in  the  centre  of  a  wide  board  if  a  small  hole  be  bored  to  permit 
its  point  to  enter. 

There  is  much  variety  in  the  lengths  of  saws:  crosscut  and  rip  saws  may  be  ob¬ 
tained  from  16  to  28  inches  long,  tenon  saws  from  about  8  to  20  inches. 

Saw  Teeth.  Saw  teeth  are  of  triangular  shape,  the  side  of  the  tooth  facing  away 
from  the  handle  being  called  the  front.  In  a  crosscut  saw  the  cutting  edge  of  the 
tooth  is  on  the  front,  which  is  like  a  little  knife  sloping  backward  from  the  blade 
towards  the  handle.  Teeth  like  this  cut  through  the  wood  fibres  as  they  cross  them. 
In  the  rip  saw  the  edge  is  across  the  point  of  the  tooth,  and  the  front  of  the  tooth  is 
more  upright  (when  the  saw  is  pointed  forward):  this  sort  of  tooth  acts  like  a  small 
chisel,  thrusting  out  slices  of  the  fibres  as  it  moves  along  them. 

The  set  of  saw  teeth  is  obtained  by  bending  the  points  slightly,  alternately  to  right 
and  left.  This  makes  the  saw  cut  wider  than  the  blade  is  thick  and  allows  the  saw¬ 
dust  to  work  out  without  jambing  the  saw. 

A  rip  or  crosscut  saw  may  have  as  few  as  3  or  as  many  as  10  teeth  per  inch:  a  tenon 
saw  may  have  from  12  to  16.  The  points  per  inch  always  number  one  more  than  the 
complete  teeth  per  inch,  and  manufacturers  generally  catalogue  their  saws  by  "points 
per  inch". 

Ripping  and  Crosscutting.  In  cutting  out  stock  from  a  board  follow  these 
simple  instructions. 

1.  Use  the  right  wood,  and  mark  the  necessary  lines  along  and  across  it  in  a 
sensible  place  with  regard  to  economy  of  material. 

2.  Saw  large  stuff  on  a  low  bench  or  saw  horses. 

3.  Start  with  a  few  backward  strokes,  using  the  narrow  end  of  the  saw  until  you 
feel  you  can  move  forward  readily.  Guide  the  saw  with  your  left  thumb  at  first, 
but  look  out! 

4.  Use  long  strokes.  Cut  the  board — not  the  support. 

5.  Keep  on  the  line;  if  you  get  off  it,  use  the  narrow  part  of  the  saw  till  you  can 
get  back. 

6.  Support  the  piece  you  require  to  prevent  it  from  breaking. 
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EDGE  TOOLS 

An  edge  tool  is  one  that  can  cut  off  a  chip  or  shaving  and  leave  a  smooth  surface 
on  the  wood:  such  are  axes,  hatchets,  adzes,  jackknives,  drawknives,  chisels,  gouges, 
spokeshaves,  and  planes.  Except  the  axe  type,  edge  tools  are  usually  operated  by 
taking  off  undesired  wood  little  by  little.  Some  of  the  most  common  edge  tools 
are  illustrated. 

Hatchets  and  small  axes  are  used  for  light  splitting  and  rough  shaping,  hewing 
away  the  wastewood  when  fine  finish  is  not  important.  A  tent-peg  can  readily  be 
made  with  a  hatchet  or  light  axe. 

The  jackknife  is  well-known,  and  one  with  a  good  sharp  blade  about  4"  long  is 
a  very  handy  tool  for  little  jobs. 

The  chisel  is  a  sort  of  knife  with  its  edge  in  the  most  suitable  position  for  apply* 
ing  power  through  the  handle.  It  can  be  worked  in  small  spaces  and  corners  that  a 
plane  cannot  enter.  A  chisel  is  mostly  handle  and  blade ;  if  it  is  meant  for  heavy 
work,  receiving  blows  from  a  mallet,  the  blade  is  extra  thick  and  has  a  socket  to  receive 
the  handle;  if  it  is  meant  to  be  used  principally  for  fine  cutting  by  hand  alone,  the 
blade  may  have  a  tang  which  enters  the  handle,  the  latter  being  reinforced  by  a  brass 
ferrule  to  prevent  splitting.  The  size  of  a  chisel  is  its  width  at  the  edge. 

Gouges  are  somewhat  like  chisels  that  have  been  curved  in  their  width.  Some 
are  sharpened  by  grinding  on  the  inside,  others  are  ground  on  the  outside  of  the 
curve.  The  outside  ground  gouge  is  adapted  to  scooping  the  surface  of  wood,  making 
a  sort  of  trough:  the  inside  ground  gouge  is  used  for  shaping  hollows  in  the  outline 
or  profile  of  the  wood.  The  size  of  a  gouge  is  its  width  straight  across  the  edge, 
but  the  curvature  has  also  to  be  noted,  for  different  curves  may  be  had  in  gouges  of 
the  same  size. 

A  plane  is  like  a  chisel  fixed  in  an  iron  or  wooden  block,  so  that  only  a  small 
portion  projects  at  the  edge.  The  word  plane  means  "true  surface”,  and  the  making 
of  true  surfaces  is  the  chief  work  of  planes.  The  long,  heavy  body  assists  in  making 
a  straight  cut,  and  adds  force  to  the  movement  of  the  tool.  There  are  many  sorts 
of  planes  and  many  sizes:  the  jack  plane  is  the  common  bench  plane  and  is  often 
quite  sufficient  for  planing  purposes;  more  often,  however  its  work  is  followed  by  the 
use  of  other  finishing  planes,  as  the  jointer  or  smoothing  plane,  of  which  tools  in¬ 
formation  is  given  in  another  place. 

A  spokeshave  is  a  knife  with  controls  on  it  somewhat  like  a  plane.  It  is  narrow, 
however,  where  the  plane  is  long,  and  this  feature  permits  it  to  follow  curved  outlines. 
Spokeshaves  are  obtainable  in  different  sizes  and  shapes,  according  to  the  nature  of 
the  curves  they  are  required  to  cut. 

A  drawknife  is  a  rough  shaping  tool  and  may  be  considered  to  be  a  large  spoke¬ 
shave  or  a  double-handled  knife.  It  is  used — as  its  name  indicates — by  drawing 
towards  the  operator,  and  sometimes  takes  the  place  of  a  saw  in  rapidly  cutting  off 
excess  wood  to  a  working  line. 
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WOODWORK 


SETTING-OUT  AND  TESTING  TOOLS 

Setting-out  or  laying-out,  refers  to  the  marking  of  the  wood  so  that  the  operator 
can  make  of  it  the  desired  shapes:  testing  is  the  checking  process  which  he  applies 
from  time  to  time  to  note  if  the  work  is  progressing  satisfactorily. 

The  foot-rule,  which  may  be  in  one  section  or  in  several,  is  well-known.  It 
must  not  be  too  cheap  or  its  graduations  are  liable  to  be  inaccurate,  which  is  the 
worst  fault  a  rule  can  have.  A  rule  with  one  hinge  is  called  a  two-fold  rule.  Rules 
are  used  for  both  setting  out  and  testing  sizes:  they  may  be  used  also,  if  straight  on 
the  edge,  for  testing  surfaces. 

Trysquares  are  used  for  testing  the  squareness  of  the  angles  between  surfaces 
of  the  work,  and  for  drawing  lines  perpendicular  to  a  prepared  surface,  across  an 
adjacent  surface.  The  long  edge  of  the  blade  may  be  used  to  test  the  straightness 
of  a  surface  in  the  same  manner  as  the  edge  of  a  rule;  and,  if  the  blade  has  gradua¬ 
tions,  it  can  serve  as  a  rule  for  measuring  in  many  cases. 

Trysquares  are  made  in  many  sizes,  the  size  being  the  distance  which  the  blade 
projects  from  the  stock  or  handle.  The  framing  square  is  a  large  square  of  steel, 
graduated  on  all  its  edges;  its  chief  use  is  in  carpentry. 

The  marking  gauge  is  for  drawing  lines  along  the  fibres  upon  a  prepared  surface, 
parallel  to  another  prepared  surface — as  in  marking  the  desired  width  of  a  piece  of 
wood  from  a  prepared  edge.  It  has  a  movable  head  which  can  be  set  to  a  desired 
distance  from  its  marking  point:  the  head  leans  against  one  surface  while  a  steel 
point  marks  the  other. 

The  panel  gauge  is  a  large  marking  gauge.  The  mortise  gauge  is  another  type 
of  marking  gauge  which  makes  two  lines  in  one  operation:  this  feature  makes  it 
particularly  useful  in  setting  out  mortises  and  tenons.  The  mortise  gauge  may  be 
used  also  for  drawing  single  lines  like  the  marking  gauge.  The  cutting  gauge  has  a 
knife-like  marking  point  which  can  draw  lines  across  the  fibres  of  the  wood,  or  it 
may  be  used  to  slice  pieces  of  thin  wood  in  parallel  strips. 

Dividers  are  used  for  describing  arcs  and  circles,  or  for  stepping  out  equal  spaces. 
They  have  a  wing  passing  through  one  of  the  legs,  upon  which  a  thumbscrew  works 
and  prevents  them  from  opening  when  in  use.  Many  styles  and  sizes  are  available. 

Beam  compasses  are  used  for  arcs  and  circles  of  large  radius. 

Calipers  are  also  obtainable  in  several  styles  and  sizes.  The  outside  calipers 
illustrated  are  for  testing  rounded  surfaces:  they  are  set  by  opening  with  the  fingers 
a  little  further  than  is  required,  and  closed  to  the  correct  size  by  gentle  tapping  on  a 
wooden  surface.  Inside  calipers  are  used  for  measuring  holes.  Sliding  calipers  are 
pushed  or  pulled  to  the  desired  size,  which  can  be  read  from  the  scale  on  the  caliper. 

The  sliding  bevel  is  used  to  set  out  sloping  lines,  or  to  test  angles  that  are  not 
square.  The  blade  may  be  adjusted  by  slacking  a  screw  slightly,  setting  the  blade 
by  means  of  a  protractor,  and  securing  it  again  with  the  screw.  It  should  not  be 
very  slack  when  setting,  or  it  will  be  difficult  to  keep  the  blade  in  position  when 
tightening  the  screw.  It  should  be  checked  when  set. 

Pencils  for  woodwork  should  not  be  hard. 

The  marking  knife  is  used  for  cutting  lines  across  the  grain:  the  pointed  end 
is  useful  for  pricking  centres  of  holes,  etc.  Some  marking  knives  have  handles,  as 
the  point  may  be  considered  objectionable. 
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WOODWORK 


APPLIANCES  FOR  HOLDING  WORK 

It  is  necessary  that  wood  be  held  or  supported  conveniently  when  work  has  to 
be  done  on  it.  For  this  purpose  we  have  benches,  vises,  clamps,  etc. 

Vises  are  a  special  sort  of  clamp  attached  to  the  bench.  They  may  be  of  wood  or  of 
metal,  or  a  combination  of  both.  Metal  vises  (iron  and  steel)  may  be  of  the  in¬ 
stantaneous  type,  or  have  a  regular  screw;  some  combine  these  features.  An  instan¬ 
taneous  vise  is  one  in  which  the  movable  jaw  can  slide  out,  be  brought  up  to  the  work, 
and  the  work  secured,  all  by  a  short  motion  of  the  handle.  The  regular  screw  type  must 
be  turned  out  and  in  like  a  bolt  on  a  nut,  but  on  vise-screws  of  this  kind  rapid  move¬ 
ment  is  attained  by  the  use  of  a  double  or  fast  action  thread.  Wooden  vises  have  a 
large  diameter  screw  which  also  gives  rapid  action.  Metal  vises  often  have  wooden 
jaw  pieces  attached  to  the  metal  jaws  to  prevent  damage  to  work  and  to  tools. 

A  peg  or  stop  is  usually  a  part  of  such  vises.  A  bench  hook  is  a  device  made  to 
hook,  by  means  of  a  cleat  or  crosspiece,  against  the  side  of  the  bench.  This  provides 
support  for  work  which  is  held  with  one  hand  while  light  sawing  or  planing  is  being 
done.  Chiselling  can  also  be  done  on  small  stuff,  or  on  larger  work  if  two  bench  hooks 
are  used.  The  bench  hook  may  be  held  in  the  vise  and  it  is  often  advantageous  to 
do  this  with  some  sorts  of  work.  Metal  fastenings  are  to  be  avoided  in  making  a 
bench  hook,  to  prevent  damage  to  saws. 

A  shooting  board  is  an  appliance  for  assisting  in  the  planing  of  small  ends  or 
narrow  surfaces.  The  work  is  placed  against  the  crosspiece  where  it  is  held  with 
one  hand,  while  the  plane  is  slid  on  its  side  along  the  recessed  bed.  A  shooting 
board  may  have  a  cleat  attached  as  in  the  case  of  the  bench  hook,  or  it  may  be  sup¬ 
ported  against  the  bench  stop  or  peg  when  in  use. 

Clamps  are  instruments  for  applying  pressure.  There  are  several  sorts,  each 
adapted  to  a  particular  need,  and  there  are  several  sizes  of  each  kind.  A  common 
use  for  clamps  is  to  secure  glued  work  till  the  glue  has  taken  firm  hold.  Clamps 
are  also  used  to  hold  pieces  of  wood  together  during  special  nailing  or  screwing,  so 
that  the  pieces  cannot  get  out  of  place  during  these  operations.  Sometimes  the 
awkward  shape  of  a  piece  of  wood  makes  it  impossible  to  secure  it  properly  in  the 
vise,  and  a  clamp  (or  several)  may  help.  Handscrews  are  clamps  of  a  more  com¬ 
plicated  nature  than  the  others  shown. 

Saw  Horses  or  trestles  are  steady  supports  upon  which  planks  and  boards 
may  be  laid  for  sawing.  A  heavy  plank  will  hold  itself  in  position,  but  usually  the 
weight  and  pressure  of  the  worker  is  needed,  and  he  applies  it  by  kneeling.  The 
kneeling  position  is  also  required  in  many  cases  to  bring  the  worker’s  arm  and  head 
into  line  with  the  saw.  A  low  bench  about  18"  high  may  be  used  for  sawing,  but 
in  either  case  it  must  be  remembered  that  sawing  should  be  confined  to  the  board 
being  cut,  and  it  is  poor  workmanship  to  saw  the  support  also. 

A  special  clamp  to  hold  the  work  is  sometimes  used  with  a  sawing  bench. 
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WOODWORK 


BORING  TOOLS 

Boring  tools  fall  into  two  main  groups — the  boring  piece  which  is  called  a  bit, 
and  the  device  which  is  used  to  turn  the  bit  when  it  is  in  use. 

The  bradawl  is  the  simplest  boring  tool:  its  name  indicates  its  purpose,  which  is 
to  make  holes  for  brads  and  other  small  nails.  The  handle  provides  the  necessary 
leverage,  and  permits  the  pressure  required  in  boring  to  be  applied.  Bradawls  are 
generally  obtainable  in  three  sizes. 

The  tool  pad  shown  has  several  bits  which  can  be  gripped  in  its  chuck ,  so  that  in 
turn  it  may  be  a  bradawl  of  several  sizes,  a  small  screw-driver,  a  countersinking  tool, 
etc.  The  handle  forms  a  container  for  bits  not  in  use. 

The  gimlet  has  a  threaded  point  which  helps  it  to  travel  through  the  wood: 
the  cross  handle  provides  a  convenient  means  of  turning  it.  It  can  make  deep 
holes  with  less  effort  than  the  bradawl  requires. 

The  push  drill  or  pump  drill  is  also  used  for  nail  holes.  It  has  a  chuck  like 
the  tool  pad,  but  its  bits  are  drill  bits,  having  two  cutting  edges  at  the  end.  Within 
the  body  is  a  spring  which  returns  the  handle  after  it  has  been  pressed  down.  The 
movement  of  the  handle  rotates  the  bits,  several  sizes  of  which  are  obtainable.  It  is 
easy  for  a  beginner  to  bend  and  break  the  bits  by  letting  the  drill  wabble  when  pushing. 

The  hand  drill  does  similar  work  to  the  push  drill,  but  requires  two  hands  to 
operate,  and  is  not  so  apt  to  wabble  in  operation. 

The  brace  is  an  instrument  necessary  to  provide  the  leverage  required  for  boring 
larger  holes  than  any  of  the  above  tools  can  bore.  Many  sorts  of  bits  are  made  for 
use  with  the  brace,  some  of  the  more  common  ones  being  illustrated.  Braces  and 
brace  bits  are  made  in  different  sizes  and  patterns;  for  instance,  auger  bits  are  made 
to  bore  holes  from  *(6"  up  to  1  increasing  by  14"  up  to  1 "  and  then  by  }{"  steps, 
and  there  are  different  styles  made  for  different  purposes. 

The  auger  bit  is  probably  the  most  useful  type  of  brace  bit;  it  has  a  threaded 
point  like  the  gimlet  to  carry  it  into  the  wood,  and  a  twisted  body  which  leads  chips 
out  of  the  hole  that  is  being  bored. 

Common  centre  bits  are  simpler  than  the  auger  bit  and  are  especially  useful  for 
thin  and  soft  pieces  of  wood. 

The  expansive  bit  is  an  elaborate  centre  bit  with  adjustable  cutters  which  may 
be  arranged  for  boring  any  size  of  hole  within  the  limits  of  the  tool. 

The  chief  features  of  these  three  sorts  of  brace  bits  are:— 

1.  The  point  for  locating  the  centre  of  the  hole  is  a  pivot  for  the  bit  to  turn  about. 

2.  Side  cutters  or  spurs  which  shape  and  cut  the  hole  to  some  depth. 

3.  Lips  or  blades  which  follow  up  the  spurs  and  pare  out  the  wood. 

4.  A  shank  to  permit  depth  of  boring. 

5.  A  square  shaped  tang  to  provide  a  grip  for  the  brace  chuck. 

Twist  drills  are  used  in  braces  principally  for  boring  holes  for  screws:  small 
ones  can  be  used  in  the  hand  drill. 

Countersink  bits  are  for  widening  one  end  of  screw  holes,  making  a  conical 
recess  for  the  heads  of  certain  kinds  of  screws. 
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WOODWORK 


FINISHING  APPLIANCES 

Finishing  appliances  are  those  tools  and  instruments  which  are  used  to  remove 
working  lines,  finger  marks,  dirt,  accidental  scratches,  unsightly  tool  marks,  and 
rough  places  caused  by  twisted  fibres  or  cross  grain.  The  degree  of  finish  required 
by  any  piece  of  woodwork  depends  on  the  nature  of  the  article,  or  the  use  to  which 
it  is  to  be  put:  something  depends  also  on  whether  the  work  is  to  be  painted,  or 
stained  and  varnished.  A  nail  box  need  not  be  so  painstakingly  finished  as  a  polished 
walnut  coffee  table. 

Cabinet  files  are  useful  for  removing  chisel  or  spokeshave  marks  before  sand¬ 
papering.  They  vary  in  size,  shape,  and  degree  of  coarseness,  and  the  choice  of  a 
file  is  determined  by  the  shape  of  the  surface  to  be  smoothed  off.  A  moderately 
coarse  file  is  suited  for  general  work. 

A  rasp  is  to  all  intents  and  purposes  a  very  coarse  file  and  there  is  occasional  use 
for  it  in  some  special  cases  where  a  modelled  surface  is  required  in  hard  wood — a 
modelled  surface  being  one  that  is  not  straight  in  any  direction. 

A  novice  should  look  upon  files  as  things  to  be  done  without,  and  make  the  most 
of  the  edge  tools;  the  work  will  proceed  faster  and  be  more  workmanlike,  than  if  he 
uses  files  too  much. 

Smoothing  planes  take  the  final  shavings  off  planed  surfaces  that  are  to  be 
exposed.  They  do  the  principal  work  of  "cleaning  up”,  and  must  be  very  sharp 
and  finely  set  to  take  a  thin  shaving.  They  are  specially  useful  for  smoothing  up 
twisted  spots,  but  they  cannot  do  this  unless  they  are  perfectly  conditioned  by  one 
who  understands  their  use.  A  smoothing  plane  is  comparatively  short,  and  can 
therefore  plane  surfaces  hollow,  which  must  be  guarded  against.  A  heavy  pattern 
smoothing  plane  is  illustrated,  which  is  superior  in  some  respects  for  smoothing  up 
cross-grained  wood.  It  is  seldom  necessary  to  clean  a  surface  that  has  already 
been  fitted  to  another  surface,  as,  for  instance,  the  side  of  a  box  where  it  contacts 
with  the  bottom. 

Cabinet  scrapers  cut  the  wood  with  very  little  tearing  action,  even  "against 
the  grain”.  They  are  pieces  of  prepared  steel  with  thin  hook-like  edges  not  easily 
seen,  but  very  necessary  for  perfect  work.  They  are  not  suitable  for  soft  woods, 
but  follow  up  the  use  of  the  smoothing  plane  on  semi-hard  and  hard  woods. 

The  mounted  scrapers  are  less  tiring  to  use  than  the  common  hand  scrapers, 
but  a  greater  variety  in  shape  is  obtainable  in  hand  scrapers. 

Sandpaper  is  tough  paper  with  gritty  particles  of  flint,  garnet,  glass,  etc.,  glued 
on  it.  Substances  such  as  these  are  called  abrasives  and  do  their  work  by  scratching. 
Different  degrees  of  coarseness  and  fineness  of  grit  are  to  be  had,  each  finer  grade 
removing  the  marks  of  the  coarser  by  replacing  the  coarse  scratches  with  finer  ones; 
when  the  scratches  are  so  fine  and  numerous  as  to  be  indistinguishable,  and  no  tool 
marks  can  be  seen,  the  sandpapering  is  done.  Different  shaped  blocks  are  used 
with  sandpaper  to  suit  the  surfaces  being  sanded. 

Sanding  machines  of  drum,  disc,  and  belt  types  are  to  be  had  and  the  paper  is 
supplied  in  many  forms  by  manufacturers  to  suit  the  bench  worker  and  machine. 

A  long  file-like  stick  is  best  for  very  small  surfaces  as  it  can  be  controlled  more 
easily.  In  all  sanding  great  care  must  be  taken  to  rub  "with  the  fibres”,  and  allow 
no  wabbling  at  the  arrises. 

Numerals  are  used  to  indicate  the  degree  of  fineness  or  coarseness  of  sandpaper: 
No.  0  is  finer  than  No.  1,  for  instance. 
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WOODWORK 


FASTENING  APPLIANCES 

In  joining  the  separate  parts  of  a  woodwork  project  various  means  are  employed, 
and  a  number  of  tools  and  appliances  are  available. 

Hammers  of  many  kinds,  from  the  big  sledge  hammer  used  in  heavy  timber 
construction  to  the  upholsterer’s  tack  hammer,  are  used  in  their  special  places;  but 
the  carpenter’s  claw  hammer  is  the  most  popular  for  general  woodwork.  This  hammer 
is  used  for  driving  nails  into  wood,  and  also  for  extracting  them;  the  broad  side  of 
the  head  sometimes  serves  in  place  of  a  mallet  for  striking  chisels  when  the  need 
arises,  though  a  mallet  is  better  for  the  chisel’s  sake. 

A  good  hammer  has  a  steel  head,  with  a  hardened  face  that  will  not  become 
battered  with  ordinary  use.  Hammers  are  made  in  different  weights,  and  one 
proportioned  to  the  work  to  be  done  should  be  selected  for  any  jobs;  only  experience 
and  teaching  can  give  one  the  knowledge  necessary  for  selection — and  this  state¬ 
ment  applies  with  regard  to  the  use  of  all  other  tools  which  offer  a  choice. 

Mallets  are  wooden  hammers  adapted  for  striking  surfaces  that  might  be  damaged 
with  the  small  face  of  the  hammer.  Some  joints  in  woodwork  require  to  be  driven 
together,  and  chisels  or  gouges  used  for  heavy  cuts  have  handles  adapted  to  receive 
blows  from  the  mallet. 

Screw-drivers  can  be  obtained  in  many  styles  and  sizes;  the  nature  of  the  work 
to  be  fastened  and  the  size  of  screw  used  determine  the  choice  of  tool.  A  screw-driver 
bit  for  the  brace  is  handy  when  a  number  of  screws  are  to  be  driven. 

Nails  are  manufactured  in  immense  variety  and  in  many  sizes.  Mild  steel  is 
used  for  the  majority,  but  brass,  copper,  and  other  metals  are  also  made  into  nails. 
The  most  common  sorts  of  nail  are  illustrated,  the  least  known  of  these  being,  perhaps, 
the  sash  pin  and  escutcheon  pin.  The  sash  pin  is  a  headless  nail  with  a  roughened 
shank ,  and  may  be  seen  in  the  corners  of  window  sashes.  The  escutcheon  pin  is  a 
neat  little  nail  greatly  used  in  fastening  small  metal  fittings  to  woodwork. 

Screws  are  obtainable  in  bright  or  blued  steel,  or  they  may  be  galvanized,  or 
made  of  copper  or  brass.  They  vary  in  size  (length  or  thickness)  and  in  the  shape 
of  their  heads — even  in  the  kind  of  recess  provided  in  the  head  for  a  screw-driver. 
The  heavy  coach  screw  requires  a  wrench. 

Nails  and  screws  have  a  head,  a  shank,  a  point,  and  screws  have  a  thread  in  addi¬ 
tion.  The  thickness  of  wire  nails  and  screws  is  indicated  by  a  gauge  number.  A 
complete  description  of  a  screw  might  be:  a  %  "  flat  head,  bright  screw,  No.  6. 

Corrugated  fasteners  are  handy  for  joining  pieces  of  wood  that  lie  alongside 
each  other. 

Nail  sets  are  used  along  with  the  hammer  for  driving  nail  heads  out  of  harm’s 
way,  so  that  they  cannot  scratch  anything;  or  to  allow  putty  or  some  such  substance 
to  cover  them  up  for  the  sake  of  appearance. 

Glue  is  obtainable  in  cake,  powder,  lump,  or  liquid  states.  The  dry  glues  have 
water  added,  and  are  cooked  in  a  double  boiler  after  standing  till  the  glue  has  ab¬ 
sorbed  the  water — sometimes  a  whole  day.  Cold  water  glues  are  also  made,  such  as 
casein  glue  (from  milk),  much  used  in  airplane  construction  for  its  water  resisting 
qualities. 

Cake  glue  has  to  be  broken  up  before  anything  else  is  done  to  it,  and  it  should  be 
broken  inside  a  cloth  sack  to  prevent  chips  from  scattering. 
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WOODWORK 


WORK  BENCHES 

Work  benches,  like  other  shop  appliances,  are  made  in  many  patterns,  but  the 
important  features  are  the  same  in  all.  The  diagrams  show  top  views  of  3  sorts  of 
benches — for  one  person;  for  two  persons;  for  four  persons;  and  a  long  bench  could 
be  made  to  accommodate  a  still  greater  number. 

The  Important  Features  of  a  Work  Bench  Are: 

1.  A  good,  substantial  and  roomy  top  to  work  on. 

2.  A  good  vise  to  hold  the  work,  on  the  front  of  the  bench  near  or  at  the  left  hand 
end;  if  there  is  also  a  tail  vice  (on  the  right  hand  end)  so  much  the  better. 

3.  A  stop  or  stops  to  support  work. 

4.  A  well  to  place  tools  in  while  working  so  that  they  do  not  fall  to  the  floor. 

5.  A  bench  must  be  well  constructed,  and  heavy  enough  to  remain  steady  during 
heavy  work. 

There  Are  Some  Other  Good  Things  a  Bench  Might  Have: 

1.  A  tool  rack  for  commonly  used  tools. 

2.  A  shelf  beneath  to  lay  work  upon,  temporarily  out  of  the  way. 

3.  A  strip  of  wood  to  hold  the  edges  of  planes  off  the  bench  surface  when  the 
plane  is  laid  down;  this  is  good  for  the  plane  and  the  bench  too. 

4.  An  easy  road  out  for  shavings  and  dust. 

Some  Things  to  Note  About  Benches: 

1.  They  should  be  kept  tidy. 

2.  They  (and  all  other  equipment)  should  be  used,  but  not  abused.  A  good 
bench  should  never  be  cut  up  nor  sawn  during  work,— it  is  neither  necessary  nor 
workmanlike. 


PLANING  A  FACE  SIDE 

Assuming  that  you  have  a  piece  of  wood  of  rectangular  shape,  sawn  from  a  rough 
board,  you  will  note  that  it  has  six  surfaces.  Generally  there  are  two  broad  sur¬ 
faces,  two  narrow  surfaces,  and  two  ends. 

The  craftsman  calls  the  broad  surfaces  sides,  the  narrow  ones  edges,  the  ends  ends. 
Where  two  surfaces  meet  they  form  an  arris ;  where  arrises  meet  there  are  corners. 
These  are  some  of  the  technical  terms  of  woodwork  which  you  must  become  acquainted 
with. 

Dressing  a  piece  of  wood  is  the  making  of  it  smooth  and  rectangular:  dressing 
to  dimensions  includes  the  reduction  to  a  required  length,  width,  and  thickness. 
Several  operations  are  necessary  in  dressing  to  dimensions,  and  a  definite  procedure 
is  followed.  The  first  operation  is  to  make  a  face  side,  unless  this  has  already  been 
done  by  a  machine.  A  face  side  is  a  broad  surface  that  has  been  made  perfectly 
smooth  and  straight  in  all  directions. 

Procedure  for  Making  a  Face  Side: 

1.  Choose  the  better  of  the  two  broad  surfaces — the  one  with  fewer  chips,  dents, 
or  other  defects. 

2.  Examine  the  chosen  surface  to  discover,  if  possible,  the  direction  of  the  fibres. 
You  are  about  to  plane  the  wood,  and  must  do  so  with  the  grain  or  fibre. 

3.  Support  the  wood  on  the  bench  top  as  illustrated,  the  fibres  running  from 
you  when  you  take  up  your  position. 


WORK  BENCHES— PLANING 
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WOODWORK 


4.  Take  up  the  jack  plane  and  hold  it  as  illustrated  (Page  19):  note  the  position 
of  the  feet  also.  See  that  you  stand  behind  the  wood.  Stand  comfortably  and  steady. 

5.  Get  ready  to  make  a  stroke  with  the  plane.  Do  not  hurry,  but  make  sure  the 
,  heel  of  the  plane  is  held  up  when  you  lay  the  toe  on  the  wood,  by  pressing  down 

with  the  left  hand.  At  the  end  of  the  stroke  keep  the  toe  from  dropping  while  the 
right  hand  holds  the  plane  to  the  work.  Between  these  two  places  both  hands 
press.  A  certain  amount  of  force  is  necessary  to  make  the  plane  work  smoothly, 
but  no  one  can  tell  you  how  much;  you  must  just  experiment  at  first.  A  beginner 
should  pause  at  the  commencement  of  each  stroke  to  make  sure  he  is  quite  right: 
do  not  permit  the  plane  to  slew  around  sidewise.  Now  make  a  stroke! 

6.  The  first  stroke  is  not  likely  to  be  satisfactory;  perhaps  some  dust  came  off,  or 
perhaps  the  plane  stuck  half  way.  Try  again,  and  if  nothing  better  happens  the 
plane  needs  attention  from  the  teacher. 

Eventually  the  roughness  is  all  gone,  unless  you  have  got  the  wood  turned  wrong 
end  to  the  stop.  As  soon  as  the  wood  is  smooth,  stop  planing  and  test  the  surface. 

7.  Testing.  The  surface  must  be  smooth :  this  can  be  seen. 

The  surface  must  be  straight:  this  requires  the  application  of  a  straight  edge, 
which  may  be  the  edge  of  a  steel  rule,  or  the  longer  edge  of  a  trysquare  blade.  Lay 
the  edge  on  the  surface  and,  looking  towards  the  light,  note  if  any  comes  between  the 
two.  Test  diagonally,  and  across  the  surface,  and  if  there  are  real  inequalities  make 
up  your  mind  where  to  take  a  shaving  off,  so  that  the  fault  will  be  corrected.  Make 
the  correction  with  cautious  planing,  a  little  at  a  time. 

The  worst  that  can  happen  is  to  have  two  opposite  corners  low.  To  correct  this 
you  must  plane  all  the  rest  of  the  surface.  If  the  straight  edge  rocks  in  the  centre 
when  you  make  the  diagonal  tests,  the  centre  may  be  too  high  and  need  planing  off 
— but  you  have  allowed  the  end  of  the  plane  to  drop! 

8.  When  all  is  apparently  correct,  you  have  made  a  face  side,  or  working  face. 


PLANING  A  FACE  EDGE 

When  a  face  side  has  been  obtained — whether  you  made  it  yourself  or  have  a 
machined  piece  of  wood  —a  face  edge  is  next  required  in  the  process  of  dressing.  In 
some  respects  this  is  a  more  difficult  operation  than  the  former  operation,  in  others 
is  is  easier.  It  is  easier  because  the  surface  is  narrower;  it  is  more  difficult  because  it 
must  satisfy  an  additional  test.  A  face  edge  must  be  smooth,  straight  in  all  direc¬ 
tions,  and  at  right-angles  or  square  to  the  face  side. 

Procedure  for  Making  the  Face  Edge: 

1.  Choose  the  better  of  the  two  narrow  surfaces  and  mark  the  face  side  with  the 
loop  (shown  in  several  illustrations),  so  that  one  end  leads  to  the  newly  chosen  sur¬ 
face.  The  loop  tells  at  any  time  which  surface  is  the  face  side. 

2.  Secure  the  wood  on  the  bench,  or  if  it  is  rather  thin,  in  the  vise;  the  upper 
surface  about  to  be  planed  should  be  as  level  as  possible. 

3.  Taking  as  few  strokes  and  making  as  long  shavings  as  you  can,  plane  the 
surface  till  it  looks  as  if  it  might  be  ready  for  testing. 

4.  Test  the  angle  between  the  face  side  and  the  new  surface,  holding  the  stock 
or  handle  of  the  square  against  the  face  side,  and  allowing  the  blade  to  descend  till 
it  touches  the  edge.  This  must  be  done  in  several  places,  and  it  is  important  not  to 
attempt  to  make  the  blade  of  the  square  fit;  if  the  wood  is  correctly  planed  it  will  fit 
the  square,  and  if  not,  further  planing  is  required  to  correct  the  faults  noted.  Make 
the  following  tests  before  further  planing: 


TESTING  PLANED  SURFACES 
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5.  The  straightness  of  the  wood  is  partly  tested  when  the  angle  is  tested,  but  it 
must  also  be  tested  lengthwise.  No  angle  is  concerned  this  time,  and  the  long  edge 
of  the  square  or  a  straight  edge  is  used. 

6.  You  may  see  or  feel  if  the  wood  is  smooth,  and  when  all  is  satisfactory  indicate 
that  the  surface  is  a  face  edge  by  marking  it  with  a  cross,  one  leg  of  which  reaches 
to  the  end  of  the  loop 

Note:  Plane  slowly  if  you  are  a  novice — just  fast  enough  to  keep  the  plane  going; 
otherwise  you  cannot  know  where  the  plane  is  cutting,  and  that  is  all-important. 
Speed  is  for  the  expert — you  may  be  one  later  on. 

Keep  the  plane  level;  it  will  take  off  the  high  spots  this  way  without  leaving  fresh 
ones. 

Keep  the  try  square  busy. 

You  will  be  working  in  vain,  if  you  put  the  handle  of  the  square  against  the 
wrong  side  of  the  wood. 


REDUCING  TO  WIDTH 

Reducing  to  Width.  Not  until  a  face  side  and  edge  have  been  made  properly 
is  it  time  to  consider  planing  to  the  dimensions  required.  In  the  rough  state  the 
original  piece  of  wood  must  be  longer,  thicker  and  wider  than  the  final  requirements. 
Very  little  wood  is  taken  off  in  making  the  face  side  and  edge,  and  if  the  proper  allow¬ 
ances  are  made  in  sawing  out  the  stock,  the  jack  plane  is  all  that  is  necessary  for 
reducing  to  width,  once  that  width  has  been  set  out  on  the  wood. 

The  width  of  a  piece  of  wood  is  its  greatest  measurement  across  its  fibres,  and  is 
marked  on  the  work  by  a  line  parallel  to  the  face  edge.  The  line  may  be  drawn  with 
a  rule  and  pencil,  but  there  is  a  special  tool — the  marking  gauge — that  can  draw 
the  line  very  easily  and  correctly,  once  the  trick  of  using  it  has  been  learnt. 

Setting  the  Gauge.  The  marking  gauge  and  its  purpose  are  illustrated,  and 
little  need  be  said  about  it.  It  is  set  to  \{2"  more  than  the  required  size  by  loosening 
and  adjusting  the  head.  The  rule  should  be  used,  even  if  the  gauge  is  graduated, 
unless  you  know  that  wear  has  not  made  it  inaccurate.  The  fingers  and  thumb 
of  the  left  hand  are  used  to  shuffle  the  head  into  its  exact  position  after  the  first  rough 
setting.  The  head  should  be  held  with  the  thumb  till  it  is  securely  tightened. 

Drawing  the  Line.  Study  of  the  illustrations  show  that  the  line  is  drawn  on 
the  face  side  with  the  point  of  the  spur,  the  head  being  held  close  to  the  face  edge. 
The  bar  of  the  gauge  is  tipped  over  so  that  the  point  is  not  digging  into  the  wood,  but 
is  trailing.  As  the  right  hand  is  pushed  forward  there  will  be  a  natural  tendency  to 
swing  it  to  the  right,  so  it  must  be  closely  attended  to  that  this  may  be  prevented. 
First  efforts  at  drawing  a  gauge  line  are  often  disappointing,  but  do  not  be  discouraged. 

One  line  is  enough  to  mark  the  width,  though  a  companion  may  be  drawn  if  the 
wood  is  turned  "end  for  end”,  provided  the  opposite  side  is  not  too  irregular. 

Planing  to  the  Line.  This  is  a  little  more  difficult  than  making  the  F.E.  (face 
edge).  In  planing  to  width  the  remaining  narrow  surface  is  being  finished:  it  must 
be  like  the  F.E.  in  all  respects — square,  straight,  and  smooth;  and  it  must  also  co¬ 
incide  (fit  exactly)  with  the  gauged  line.  The  last  shaving  must  "split  the  line” 
at  the  same  moment  that  it  makes  everything  else  just  right,  so  it  is  a  very  important 
shaving. 
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WOODWORK 


Procedure  for  Planing  to  a  Line: 

1.  Secure  the  wood  as  for  the  F.E.;  if  in  a  vise,  have  the  gauge  line  as  level  as 
possible.  The  end  that  was  toward  you  in  planing  the  F.E.  will  now  be  away  from  you. 

2.  Note  the  amount  of  wood  to  be  removed  and  plane  with  a  level  stroke,  i.e., 
parallel  to  the  line.  This  will  take  off  the  high  points  of  the  wood  at  first,  and  later 
the  entire  surface. 

3.  Continue  to  plane  with  a  level  stroke,  examining  from  time  to  time  at  ends 
and  sides  to  make  sure  you  are  approaching  the  line  uniformly.  It  is  too  late  to 
examine  the  wood  when  you  have  planed  below  the  line  at  some  point. 

4.  When  about  "  from  the  line,  test  the  work  so  that  you  can  make  the  finishing 
strokes  properly. 

5.  Finish  into  the  middle  of  the  gauged  line,  and  make  a  final  test. 

Cleaning  Up  Allowance.  The  wood  at  this  stage  should  be  as  wide  as  the  set¬ 
ting  of  the  marking  gauge,  which  is  a  trifle  more  than  the  final  requirements.  The 
extra  piece  is  for  cleaning  up  purposes  and  is  removed  after  all  work  is  done  on  the  wood. 

Mistakes  to  Avoid.  Gauging  with  the  head  of  the  gauge  against  the  wrong 
edge.  You  will  know  you  have  made  this  mistake  if  you  find  yourself  about  to  plane 
the  F.E.  once  more. 

Planing  too  much  before  examining  your  progress — examine  the  work  frequently 
all  over  the  surface. 

Testing  from  the  wrong  face — the  stock  of  the  try  square  must  be  placed  against 
the  F.S. 


REMARKS  ON  CARE  OF  EQUIPMENT 

All  tools  and  other  shop  equipment  need  continuous  care;  they  must  be  kept 
in  good  condition,  so  that  they  are  fit  for  -use  whenever  needed.  What  good  con¬ 
dition  is  depends  on  the  piece  of  equipment;  a  bench,  for  instance,  must  not  be 
able  to  slide  about  or  wabble,  and  its  top  should  be  level  and  substantial;  a  try- 
square  must  have  straight  surfaces,  and  90°  angles;  a  hammer  must  have  a  properly 
proportioned  and  securely  fitted  handle;  a  vise  must  work  freely  and  hold  firmly,  etc. 

New  equipment  is  usually  in  good  working  order,  and,  with  proper  use,  a  little 
care  and  attention  will  keep  it  so;  but  abuse  of  equipment — such  as  using  a  trysquare 
as  a  hammer  or  screwdriver,  leaving  a  plane  where  it  can  easily  be  knocked  to  the 
floor,  forcing  and  buckling  a  saw,  striking  edges  of  chisels  against  other  tools,  wrench¬ 
ing  screws  the  wrong  way  or  too  much,  and  so  on — causes  needless  trouble  and  expense. 

In  the  elementary  school  shop  the  teacher  generally  has  the  responsibility  of  the 
care  of  equipment,  but  the  students  must  exercise  care  when  using  it,  and  try  to 
understand  the  instructions  given  regarding  the  proper  handling  of  the  tools,  etc., 
until  such  time  as  they  are  able  in  more  advanced  classes  to  share  in  the  important 
work  of  upkeep  and  conditioning  of  the  apparatus  they  use. 


T2t3.  The  T\ Side  roatj  ha*/e  to  be  Earned  meuarxba. 
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REDUCING  TO  THICKNESS 

Reducing  to  thickness  follows  planing  to  width.  In  the  two  preceding  lessons 
the  two  narrow  surfaces  were  dealt  with;  there  still  remains  one  broad  surface  to  be 
finished,  in  the  course  of  which  operation  the  wood  is  "thicknessed”. 

In  the  diagrams  opposite,  the  planing  and  gauging  operations  are  illustrated  for 
the  dressing  of  the  four  long  surfaces;  at  present  our  interest  is  centred  in  the  last 
two  drawings. 

Procedure  for  Reducing  to  Thickness: 

1.  Set  the  gauge  to  54"  more  than  the  finished  thickness. 

2.  With  the  head  of  the  gauge  against  the  F.S.,  gauge  lines  along  the  F.E.  and 
the  opposite  edge. 

3.  Support  the  wood  for  planing  with  the  grain.  The  work  should  lie  with  the 
end  toward  you  that  was  directed  away  from  you  when  making  the  F.S. 

4.  Follow  the  directions  of  the  previous  exercise  in  planing  to  a  line.  Planing 
to  a  line  does  not  mean  planing  the  line  off — the  line  comes  off  during  the  cleaning  up 
process,  which  is  postponed  as  long  as  possible  in  good  work.  You  have  been  asked 
to  allow  \4i"  extra  for  cleaning  purposes,  not  to  cover  up  mistakes. 

In  planing  to  width  and  thickness,  four  conditions  are  sought — Smoothness , 
Straightness,  Squareness,  Size — each  word  commencing  with  the  letter  S.  After  a 
long  time  you  should  get  Speed  also. 

SURFACED  AND  ROUGH  LUMBER 

Mills  produce  lumber  cut  to  definite  sizes  found  useful  in  industry;  the  lumber 
may  be  obtained  in  the  rough  or  sawn  state,  or  it  may  be  had  planed  or  surfaced 
in  a  machine. 

Surfaced  lumber  may  be  finished  on  one  side  or  on  both;  sometimes  a  F.S.  and 
F.E.  have  been  machined  on  it;  sometimes  all  four  surfaces  have  been  planed.  It  is 
often  impossible  or  inconvenient  to  get  just  the  dimensions  you  would  like  in  such 
finished  lumber,  but  you  may  very  frequently  find  when  cutting  out  stock  for  a  job, 
that  certain  surfaces  have  been  machined;  if  so,  it  is  unnecessary  to  repeat  some  of 
the  operations  in  dressing  your  wood.  You  must,  however,  know  how  to  deal  with 
rough  wood,  so  that  you  will  not  be  at  a  loss  when  there  is  nothing  else  to  be  had. 

Lumber  that  is  surfaced  on  one  side  is  indicated  by  the  symbol  SIS;  surfaced  on 
two  sides,  S  2  S;  with  a  face  side  and  edge  prepared,  S  1  S  1  E. 

A  piece  of  S  2  S  made  from  1 "  sawn  lumber  will  measure  about  ls/(6 ",  but  is  still 
referred  to  as  1 "  because  that  is  the  thickness  that  must  be  paid  for  when  purchasing 
it.  All  machined  lumber  is  charged  for  according  to  the  dimensions  it  had  before 
surfacing.  If  you  measure  a  2 "  x  4 "  stick,  which  is  commonly  used  in  carpentry, 
it  may  turn  out  to  be  1  ^ "  x  3 

The  term  double  dressed  (DD),  is  sometimes  used  in  place  of  S  2  S. 
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SQUARING  LINES  AROUND  WOOD 

Measuring.  To  square  a  line  across  the  wood  is  to  draw  a  line  across  one  surface 
so  that  it  is  at  right  angles  to  a  neighbouring  surface:  squaring  lines  around  the  wood 
is  the  continuation  of  this  process  till  four  lines  have  been  drawn  around  the  piece. 

The  operation  that  usually  follows  the  reduction  of  the  wood  to  thickness  is 
the  preparation  of  an  end  by  fine  sawing  or  planing,  preparatory  to  cutting  to  the 
required  length — just  as  a  face  side  and  face  edge  are  necessary  before  reducing  to 
width  and  thickness.  To  help  control  the  saw,  lines  are  squared  around  about  A " 
from  the  end  of  the  wood. 

Procedure  for  Squaring  Lines  Around: 

1.  With  pencil  and  trysquare  at  hand,  lay  the  wood  on  the  bench  with  the  F.S. 
up.  Note  where  the  F.E.  is. 

2.  Place  the  trysquare  with  its  handle  against  the  F.E.  and  blade  across  the  F.S.; 
with  its  outer  edge  about  \i  "  from  the  end,  hold  both  the  square  and  the  wood  with 
the  left  hand,  the  forefinger  meanwhile  keeping  the  blade  close  to  the  wood.  The 
thumb  and  remaining  fingers  can  clasp  the  two  objects  as  one  if  the  wood  is  narrow, 
in  which  case  you  will  be  able  to  lift  them  up  together:  with  a  wide  piece  of  wood, 
make  sure  about  keeping  the  square  close  in  a  manner  similar  to  that  just  described. 

3.  Draw  a  pencil  line  across  the  F.S.  (Fig.  1). 

4.  Turn  the  F.E.  up,  handle  of  square  against  F.S. — make  sure! — edge  of  blade 
to  end  of  line  just  drawn;  square  fine  across  F.E.  (Fig.  2). 

5.  Treat  the  opposite  edge  likewise — square  against  F.S.  (Fig.  3). 

6.  Turn  up  the  face  opposite  the  F.S.  and  with  the  handle  of  the  square  firm 
against  the  F.E.  square  the  last  line  over  (Fig.  4). 

7.  All  lines  will  contact  with  their  neighbours  if  you  have  followed  instructions. 

8.  With  the  striking  (or  marking)  knife  held  as  a  pencil,  cut  lines  into  the  wood; 
use  the  trysquare  and  follow  the  pencil  lines. 

(This  is  not  always  necessary,  but  it  is  usually  done  in  fine  work,  as  it  prevents 
roughness  in  the  arrises  left  by  the  saw  or  plane  used  on  the  ends.) 

The  end  is  now  prepared  for  sawing  as  described  in  the  next  chapter,  and  the 
required  length  may  be  measured  from  the  squared  lines,  or  the  measuring  may  be 
postponed  till  the  sawing  is  done  if  you  are  not  expert  in  sawing.  A  beginner  is 
better  to  wait  till  he  sees  how  the  first  end  turns  out. 

Measuring  from  a  Line.  Stand  the  rule  on  edge  with  one  end  at  the  fine,  the 
rule  resting  on  the  F.S.  View  it  from  directly  above  the  end  to  see  that  it  coincides 
with  or  falls  exactly  upon  the  line.  Hold  the  rule  firmly  with  the  left  hand,  and  find 
out  where  the  graduation  mark  is  that  you  desire:  view  this  from  straight  opposite 
— not  from  one  side — and  mark  the  point.  Lines  may  then  be  squared  around. 

Measuring  from  a  Prepared  End.  If  the  end  is  finished  and  squared  as  desired, 
the  end  of  the  rule  should  be  felt,  to  learn  if  it  is  flush  with  the  end  of  the  wood.  Note 
the  desired  graduation  when  you  are  satisfied,  and  proceed  as  above. 
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SAWING  ENDS  SQUARE 

Lines  having  been  squared  round  the  wood,  a  little  further  preparation  is  necessary 
before  sawing.  For  fine  sawing  such  as  is  now  planned,  a  back  or  tenon  saw,  with 
a  blade  about  10"  long  and  12  or  14  teeth  per  inch,  is  suitable.  A  bench  hook  is 
needed  to  support  the  work. 

It  is  well  at  this  stage  to  be  clear  as  to  the  meaning  of  the  term  wastewood  or,  more 
simply,  waste.  All  wood  that  is  to  be  cut  away  or  rejected  in  the  process  of  working 
is  looked  upon  as  wastewood.  A  piece  of  wastewood  in  one  job  may  come  in  handy 
for  another  job  later,  but  as  far  as  the  first  job  is  concerned  it  is  waste.  In  the 
present  case  the  small  pieces  to  be  sawn  off  the  ends  are  waste. 

A  saw  in  use  must  make  a  groove,  called  the  kerf.  When  the  wood  is  set  out  for 
sawing  there  are  a  required  piece  and  a  waste  piece  indicated;  when  the  sawing 
has  been  done  there  is  sawdust  as  well  as  these  two  pieces.  In  ripping  a  rough  piece 
of  stock  from  a  board  sawing  may  take  place  on  the  fine,  since  generous  allowances 
have  been  made  for  later  dressing;  but  in  finish  sawing  the  sawdust  must  come  out 
of  the  wastewood.  The  kerf  in  this  case  does  not  remove  the  fines  though  on  one 
side  it  grazes  them.  This  is  called  sawing  to  the  line  or  by  the  line,  and  is  very  different 
from  sawing  on  the  line. 

The  result  of  sawing  on  the  fine  or  on  the  wrong  side  of  the  fine  is  to  make  the 
wood  too  short;  it  is  almost  as  bad,  but  not  quite,  to  make  it  too  long. 

Starting  the  Cut.  A  beginner  finds  it  difficult  to  start  the  saw-cut  in  the 
correct  place,  and  some  help  is  obtained  by  cutting  with  a  knife  a  little  V-shaped 
notch — slanting  on  the  waste  side,  straight  down  at  the  fine — at  the  far  end  of  the 
squared  fine,  as  shown  in  the  first  diagram.  Other  diagrams  show  the  position  of 
the  bench  hook,  the  wood,  and  hands,  as  well  as  the  starting  angle  of  the  saw. 

Procedure  for  Sawing  Off  End: 

1.  Place  the  bench  hook  on  the  bench. 

2.  Place  the  wood  on  the  bench  hook  with  the  squared  fines  in  such  a  position 
that  the  saw  will  finish  cutting  on  the  bench  hook  and  not  on  the  bench.  You  can¬ 
not  avoid  cutting  the  bench  hook,  but  you  can  preserve  the  bench. 

3.  Hold  the  wood  in  place  with  the  left  hand,  leaving  the  thumb  free  to  steady 
the  saw  during  the  first  few  strokes. 

4.  Hold  the  saw  as  shown,  and  commence  with  a  pulling  stroke  of  a  few  inches. 
Try  to  push  it  forward  lightly;  if  it  sticks  repeat  the  operation  till  it  works  freely. 

5.  Lengthen  the  stroke  and  lower  the  handle  as  the  sawing  proceeds  till  the  saw 
is  level. 

6.  Stop  sawing  when  well  started  and  check  progress.  Compare  your  work 
with  diagrams  1,  2,  3,  4,  5,  etc. 

7.  Proceed  with  the  sawing  taking  long,  steady  strokes,  but  keeping  the  toe  and 
heel  out  of  the  kerf.  Try  to  correct  any  errors  you  noted,  if  possible.  Finish  sawing 
on  to  the  bench  hook. 

8.  Test  your  sawing  with  the  trysquare — from  both  F.S.  and  F.E.  Another 
test  can  be  given  by  standing  the  wood  on  end  and  noting  if  it  is  truly  vertical. 

9.  A  beginner  may  have  to  saw  off  another  M"  if  the  first  cut  is  unsuccessful, 
provided  there  will  be  plenty  of  wood  for  obtaining  the  length  afterwards. 

Sawing  to  Length.  The  procedure  is  the  same  as  above  described,  but  there 
are  no  second  chances.  Measuring  length  is  given  in  the  preceding  lesson. 
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PLANING  THE  ENDS 

When  it  is  desired  to  have  the  squared  end  of  a  piece  of  wood  properly  finished, 
sawing  is  not  enough.  In  a  common  table  the  ends  of  the  top  are  exposed  to  view 
and  have  to  be  well  finished,  but  the  ends  of  the  rails  are  hidden  in  the  legs,  and  do 
not  require  planing  for  appearance  sake.  Exposed  ends  then,  are  usually  planed 
after  sawing,  if  they  are  to  be  straight. 

The  ends  of  small  pieces  a  few  inches  wide  are  managed  best  by  means  of  a  shooting 
board.  Special  planes  are  obtainable  for  use  with  the  shooting  board,  but  a  heavy 
keen-edged  jointer  will  serve.  Planing  across  the  fibres  on  the  end  of  the  wood  is 
much  harder  than  planing  the  other  surfaces,  so  there  should  never  be  much  left  to 
take  off.  Owing  to  the  structure  of  the  wood,  the  plane  will  break  out  the  unsupported 
fibres  as  it  completes  the  stroke,  unless  special  precautions  are  taken.  Several  ways 
of  avoiding  damage  are  possible: 

1.  Small  pieces  may  be  planed  on  a  shooting  board  in  which  a  stop  block  or  cross¬ 
piece  backs  up  the  fibres  that  would  otherwise  break  out.  The  wood  must  be  held 
against  the  sole  of  the  plane,  but  must  not  project  a  noticeable  distance  beyond  the 
block.  The  F.E.  should  be  held  against  the  block,  and  the  result  of  the  shooting  should 
be  tested  with  the  trysquare  from  the  F.S.  and  the  F.E. 

Warning.  Keep  the  left  forefinger  and  thumb  out  of  the  way  of  the  cutting  edge. 

2.  Large  pieces  may  be  planed  in  the  vise,  care  being  taken  to  work  in  from  both 
edges  towards  the  centre,  and  not  to  overrun  the  far  edge. 

3.  If  later  shaping  of  the  ends  requires  the  removal  of  the  corners,  a  piece  may  be 
chiselled  off  as  shown  in  the  illustration,  and  the  plane  may  then  be  used  with  little 
fear  of  damage. 

4.  Sometimes  it  is  wise  to  postpone  the  reduction  to  width  until  the  ends  are 
finished.  This  permits  a  piece  to  be  chiselled  off  of  the  waste  at  one  edge,  and  planing 
towards  this  edge  can  then  be  done  safely. 

5.  The  work  may  be  secured  in  the  vise  with  a  block  supporting  the  far  end,  just 
in  line  with  the  place  at  which  it  is  desired  to  finish  planing.  This  block  acts  like 
the  stop  block  of  a  shooting  board  in  the  case  of  small  jobs,  and  the  plane  works 
towards  it. 

Note.  It  should  be  evident  that  allowance  must  be  made  when  sawing  the  ends 
if  planing  is  to  follow.  The  sawing  will  take  place  a  very  small  distance  away  from 
the  squared  lines  in  the  wastewood. 

It  is  never  necessary  to  plane  an  end  that  has  to  be  chiselled  or  otherwise  cut  to  a 
shape  in  later  operations,  if  none  of  the  original  straight  end  is  to  remain — a  semi¬ 
circular  end  for  instance;  but  the  little  extra  piece  should  be  left  when  sawing,  to  ensure 
that  no  roughness  need  remain. 

The  block  plane  shown  in  the  illustration  is  handy  on  account  of  its  size  and 
special  design;  but  whether  a  block  plane  or  any  other  be  used,  it  may  be  found  to 
cut  more  smoothly  if  held  at  an  angle  sideways  (but  pushing  straight  ahead).  The 
best  angle  can  be  found  by  experimenting. 
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VERTICAL  CHISELLING 

It  is  obvious  that  any  form  produced  on  a  piece  of  wood  will  be  the  result  of 
cutting  through  the  fibres,  along  the  fibres,  across  the  fibres,  or  in  a  direction  which 
is  a  combination  of  these  three.  There  are  many  ways  of  dealing  with  such  cuts 
and  the  chisel  will  now  be  considered  in  connection  with  vertical  chiselling. 

Vertical  chiselling  or  paring  is  the  cutting  of  small  shapes  that  run  more  or  less 
through  the  fibres  in  flat  work.  The  chisel  is  held  upright,  and  the  wood  is  removed 
in  smaller  or  larger  pieces  according  to  the  strength  of  the  operator  and  the  condition 
of  the  tool.  The  work  is  placed  on  a  flat  paring  board  which  stops  the  chisel  as  it 
goes  through  the  work.  The  paring  board  is  used  to  preserve  the  bench  top,  and 
it  should  be  moderately  hard;  in  course  of  time  it  will  get  chopped  up  and  must  be 
trued  up  by  planing,  for  it  has  a  second  purpose,  which  is  to  support  the  lower  fibres 
of  the  wood  during  the  cutting.  It  cannot  provide  this  support  unless  it  is  quite 
true  on  the  surface. 

Procedure  for  Vertical  Chiselling: 

1.  Set  out  the  lines  of  the  required  shape  on  the  face  of  the  wood,  squaring  the 
lines  across  the  adjacent  (or  neighbouring)  surfaces  wherever  they  will  help.  Pencil 
compasses  or  steel  dividers  are  used  for  curves. 

2.  Lay  the  work  on  the  paring  board,  holding  it  as  illustrated.  The  left  fore¬ 
finger  and  thumb  guide  the  chisel  while  the  side  of  the  hand  holds  the  wood  firmly 
against  the  board. 

The  right  hand  grasps  the  handle  with  the  thumb  on  top  for  light  cuts;  for  heavier 
cuts  the  thumb  is  slipped  down  and  the  shoulder  or  left  side  of  the  chest  is  applied. 
This  is  often  impossible  for  small  boys,  and  they  must  be  content  with  smaller  cuts, 
unless  a  portable  platform  a  few  inches  high  is  provided  to  raise  them. 

A  chisel  as  large  as  possible  should  be  used,  and  the  flat  face  of  it  is  to  be  kept 
towards  the  worker. 

3.  Take  off  a  little  chip  and  look  to  see  if  the  chisel  went  straight  down.  The 
usual  experience  is  that  the  cut  slopes  outward.  You  may  have  to  tip  the  handle 
slightly  away  from  you  to  get  the  cut  correct;  do  so  if  necessary. 

4.  Study  the  diagrams  and  note  how  your  particular  job  should  be  tested. 
Don’t  hurry! 

5.  Patience  and  a  sharp  chisel  will  enable  you  to  make  quite  a  finished  surface, 
but  a  trysquare  is  necessary  to  check  up  results. 

The  paring  chisel  is  usually  bevelled  along  its  parallel  edges,  which  makes  it  lighter, 
easier  to  grind  when  that  is  necessary,  and  permits  it  to  get  into  angles  in  certain  kinds 
of  work.  It  is  not  built  for  heavy  knocking  but  a  little  of  this  is  sometimes  permissible, 
and  some  chisel  handles  have  a  leather  cushion  tip  to  take  the  blow. 

If  the  blade  is  tanged  there  is  a  shoulder  to  prevent  it  from  being  forced  too  far 
into  the  handle,  and  a  ferrule  on  the  handle  to  resist  splitting. 

Socket  chisels  have  the  shoulder  and  tang  on  the  handle,  and  can  stand  more 
knocking  with  the  mallet. 


VERTICAL  CHISELLING 


35 


Setting  Oat  tines  171 UST  be  done 

earth,  extreme  edre 


Pr<yain$  Shapes  on  RlorK- 
—Tor'ftartr  Comer— 

Pleasure  required  distance  ^rom 

Ait»B  fctAtoC  ..  Join  BC. 

Square  over  BD'b' CE .  DEmay 
be  joined  desired. 

Tor  Carved  Corner(QuadrAut) 
Set  compasses  to  required  radius. 
Step  r&dms  $rom  A  to  B  et  Ato  C. 
Square  over  BO,CO,BD  Vj'CE 
0  is  the  centre  *jor  the  carve . 

I3r&ju  the  carve 


\ jf  the  taood  is  too  hard ,  slip  the 
thumb  do  cum  ^and  appta  the 

shoulder. 


Chisel  cats. 

^  ©  . 

Small  Comer. 
Chisel  bach  grad¬ 
ual  ly ,  tah.1  n$  off 
smah  p Arinas. 
—vJ 


x  Pound  Corner. 
Chisd  bachto  X,  as 
tn(T) 

this  leases  2  corners 


Js&P^er  Corner. 
Commence  as 
Above,  then  proceed 
AS  bet  oca 


Cut  jromed^e 
oj taood  earth  one 
comero^chisel— 
breahehipoft  a? 
air  1  Repeat  at  2 ,3, 
4,  etc  Smooth  up. 

-V/ - -J 


Cut  ba.ck.  these 
corners  t6  YetZ. 
This  leAyes  neat 
comurs  -to  be 
pared  o^-, 


^And  At  1  Ast 
the  taorh  should 
looKiike  this  — 
ready  -$or^rtin§ 


CdorK.. 

C- Paring  board 

* — Try  square 
test: 


KEEP  Ttlt  WORK.  PRESSED  FIRMLY 
ON  THE  PARING  BOARD  ORTT  WILL- 
BREAK.  Off-  UN  DERM EATN . 


36 


WOODWORK 


HORIZONTAL  CHISELLING 

When  the  profile  of  the  work  is  to  be  shaped  to  an  outline  that  follows  the  direction 
of  the  fibres  more  than  it  crosses  them,  a  method  of  chiselling  is  employed  different 
from  that  previously  described.  In  vertical  chiselling  the  outline  to  which  it  is 
desired  to  cut  is  on  a  horizontal  surface  facing  the  operator  as  he  works;  but  in  hori¬ 
zontal  chiselling  or  paring  the  desired  shape  is  on  a  vertical  surface,  and  the  whole 
cutting  process  is  different. 

Procedure  for  Horizontal  Chiselling: 

1.  Lay  out  the  desired  shape  on  the  F.S.  and  square  lines  across  the  adjacent 
surfaces.  Occasionally  it  is  necessary  to  use  the  inner  edge  of  the  trysquare  blade 
on  short  surfaces,  as  illustrated;  this  gives  the  stock  of  the  square  a  larger  bearing 
surface. 

It  is  sometimes  an  advantage  to  hold  the  wood  upright  in  the  vise  when  squaring 
across  the  end.  Further  advantage  may  be  gained  by  repeating  the  drawing  of  the 
shape  on  the  opposite  side,  connecting  the  ends  of  the  squared  lines. 

2.  Secure  the  wood  in  the  vise,  edge  up,  so  that  the  line  to  which  you  intend 
to  cut  is  approximately  horizontal.  It  is  this  arrangement  that  gives  the  name  to 
the  method  of  chiselling  about  to  be  described;  the  horizontal  position  provides  a 
definite  idea  in  directing  the  chisel’s  movement,  and  serves  also  to  prevent  cutting 
the  bench. 

See  that  the  wood  is  high  enough  to  allow  your  hands  free  play  when  chiselling, 
noting  at  the  same  time  that  it  is  strongly  held  in  the  vise  and  not  merely  pinched 
near  one  edge. 

3.  Hold  the  chisel  as  shown.  The  blade  is  held  to  one  side  permitting  a  good  view 
of  the  work,  and  saving  the  knuckles  from  knocks. 

4.  Take  off  little  cuts,  moving  the  chisel  along  the  wood  so  that  it  makes  a  shaving 
with  the  grain.  Try  to  approach  the  finishing  line  evenly.  It  is  too  late  to  think 
of  remedying  mistakes  after  you  have  cut  beneath  the  guide  lines,  so  commence 
inspection  before  there  is  any  chance  of  that.  When  there  is  about  ]f6"  remaining 
to  be  removed,  take  the  wood  out  of  the  vise  for  proper  examination. 

5.  Replace  in  vise,  finish  shaping,  check  in  all  reasonable  ways,  and  improve  the 
surface  if  necessary. 

Curves  running  more  or  less  along  the  grain  may  be  chiselled  as  described  above. 
The  small  diagrams  at  the  bottom  of  the  page  show  such  curves,  and  also  illustrate 
cases  where  a  saw  kerf  cut  into  an  angle  will  make  the  chiselling  easier. 

Vertical  chiselling  can  sometimes  be  improved  by  finishing  the  work  in  the  vise 
as  for  horizontal  chiselling. 

Sharp  and  Dull  Edges.  A  sharp  edged  chisel,  gouge,  or  plane  makes  a  "clean” 
cut— one  that  shows  no  little  ridges  or  scratches  on  the  surface.  A  truly  sharp  edge 
is  practically  invisible,  and  one  that  shows  a  gleam  of  light  when  held  up  and  turned 
about  in  various  directions,  is  dull.  A  dull  tool  is  a  certain  cause  of  failure  in  fine 
work  and  there  is  no  pleasure  in  its  use;  it  takes  so  much  effort  to  make  it  cut  that 
little  strength  remains  in  the  hands  to  control  it. 
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END  CURVES 

Curved  shapes  at  the  end  of  a  piece  of  wood  are  fairly  common.  If  the  wood  is 
quite  narrow — not  more  than  a  few  inches  in  width — it  may  be  shaped  by  paring  with 
the  chisel  or  inside  ground  gouge;  but  in  larger  work  time  and  energy  may  be  saved 
by  sawing  off  much  of  the  waste. 

In  the  first  example  shown  a  simple  circular  arc  is  to  be  shaped,  and  the  procedure 
is  as  follows: 

1.  Obtain  the  centre  for  the  arc  by  squaring  a  short  line  across  the  face  of  the 
wood  at  the  requisite  distance  from  the  end,  and  measuring  carefully  from  each 
edge  to  the  middle. 

Draw  the  arc,  and  test  whether  the  two  ends  are  directly  opposite  each  other  by 
using  the  trysquare.  Correct  if  necessary,  and  square  lines  over  the  edges. 

As  previously  explained  an  allowance  should  have  been  made  so  that  the  arc 
can  be  drawn  without  reaching  quite  to  the  end  of  the  wood. 

2.  Saw  off  some  of  the  waste. 

3.  Chisel  vertically  from  the  edges  to  the  centre  of  the  end.  Test. 

4.  Finish  chiselling  in  the  vise.  Test  for  squareness  and  regularity  in  the 
curve. 

5.  When  finishing  the  project  (which  may  be  some  steps  ahead)  the  curve  may 
be  filed  with  the  flat  side  of  a  cabinet  file.  The  handle  is  held  in  a  natural  grasp  and 
the  left  hand  holds  the  blade  a  few  inches  from  the  point,  with  the  forefinger  against 
the  work.  This  position  of  the  left  hand  helps  to  keep  the  file  square,  and  is  a  great 
help  in  this  respect  in  light  filing. 

File  gently  from  edge  to  centre  with  a  movement  somewhat  like  that  in  horizontal 
chiselling.  Test  as  in  step  4  above. 

A  compound  curved  shape  is  also  illustrated:  it  is  partly  concave  (hollow)  and 
partly  convex  (bulging).  This  shape  can  be  made  in  a  manner  similar  to  the  simple 
arc  form,  but  a  gouge  would  be  used  for  the  concave  places.  In  using  a  gouge  for 
such  a  purpose,  work  with  the  centre  of  the  edge,  and  choose  a  tool  that  lies  nicely 
within  the  required  shape. 

Procedure  for  Shaping  Curved  End  in  Wide  Wood: 

1.  Lay  out  the  curve  with  instruments  or  freehand  as  required.  Square  lines 
over  the  edges.  Check  .sizes. 

2.  Secure  the  wood  in  the  vise  as  at  A.  Using  a  coping  saw,  saw  from  the  edge 
to  the  centre  of  the  wood  steadying  the  wood  with  the  left  hand.  Keep  the  saw  blade 
square  to  the  wood  and  have  some  definite  object  before  your  eyes,  as  the  end  of  the 
bench,  for  guidance. 

Saw  in  the  wastewood  about  \{6"  from  the  line;  it  may  help  to  draw  an  extra 
''guard”  line  to  saw  on,  placing  it  V\§"  away  from  the  finishing  line. 

The  blade  of  a  coping  saw  should  be  attached  so  that  it  cuts  on  the  pulling  stroke. 

When  you  reach  the  centre  of  the  end  the  piece  of  waste  can  be  broken  off— the 
wood  is  then  rearranged  in  the  vise  so  that  the  other  half  may  be  sawn  off  in  a  similar 
manner. 

3.  Pare  the  curve  to  shape  as  in  B.  Test. 

4.  File  lightly,  using  the  rounded  side  of  the  file  for  the  hollows  and  the  flat  side 
for  the  convex  part  of  the  curve  (Illustration  C). 

Saws  for  curved  work  are  made  so  that  the  blade  may  be  set  at  various  angles, 
and  it  usually  happens  that  one  position  of  the  blade  will  prevent  the  frame  from 
getting  in  the  way  of  the  work  better  than  another.  The  blade  may  have  to  be 
turned  after  proceeding  with  the  sawing  part  of  the  way,  both  ends  being  turned 
equal  amounts. 
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BORING  WITH  BRACE  AND  BIT 

A  brace  is  a  lever  of  the  crank  type,  used  to  apply  the  power  necessary  in  turning 
bits  for  boring,  driving  screws,  countersinking,  etc. 

The  principal  parts  of  the  brace  are: 

1.  The  crank  or  U-shaped  bend  which  provides  leverage. 

2.  The  chuck  which  holds  the  bits. 

3.  The  head  or  knob  which  permits  pressure  to  be  applied. 

4.  The  handle  on  the  crank  to  make  turning  convenient. 

Some  braces  have  a  ratchet  device  which  permits  them  to  be  turned  through  part 
of  a  revolution  during  which  the  bit  advances,  and  they  may  then  be  reversed  without 
turning  the  bit  backwards.  This  permits  boring  to  be  done  in  situations  where  there 
is  an  obstruction  preventing  a  complete  revolution  of  the  brace,  as  near  a  wall.  The 
operation  of  the  ratchet  can  be  reversed  to  permit  turning  the  bit  out  of  the  work 
when  required,  or  for  the  removal  of  a  screw. 

Ball  Bearings  are  fitted  at  several  places  in  a  really  good  brace. 

Procedure  for  Boring  a  Hole  with  Brace  and  Bit: 

1.  Mark,  with  crossed  lines,  the  position  of  the  centre  of  the  hole. 

2.  Obtain  a  brace,  and  a  bit  of  the  requisite  size.  An  auger  bit  has  a  number 
stamped  in  the  tang  to  indicate  how  many  14  "s  are  in  the  diameter  of  the  hole  it  will 
bore:  a  No.  8  bit  will  bore  an  *4"  or  Vi "  diameter  hole.  Common  centre  bits  have 
the  size  stamped  in  as  Yi ",  %  ". 

3.  Loosen  the  chuck  sleeve  so  that  the  tang  of  the  bit  can  be  completely  inserted 
within  the  jaws.  Arrange  the  tang  so  that  its  corners  correspond  with  the  notches 
in  the  jaws.  Tighten  the  sleeve. 

4.  Determine  whether  to  bore  horizontally  or  vertically. 

5.  Horizontal  Boring.  Secure  the  v/ood  in  the  vise,  hold  the  brace  handle  with 
the  right  hand  and  guide  the  bit’s  point  to  the  centre  mark  with  the  left  hand.  Hold¬ 
ing  the  brace  in  position,  move  the  left  hand  to  the  knob  and  support  it  with  your  body. 

See  that  the  bit  is  horizontal. 

Bore  gently,  and  check  up  to  ensure  that  the  bit  is  cutting  a  complete  circle;  if 
not,  remedy  the  brace  position.  (See  lower  illustrations.)  Bore  until  the  bit  point 
appears  through  the  wood;  feel  for  it  from  time  to  time. 

Reverse  the  wood  in  the  vise  and  finish  boring  from  the  side  opposite  the  o.i> 
you  commenced  on; -start  very  cautiously. 

6.  Vertical  Boring.  The  vise  may  be  used  but  a  low  bench  is  better.  A  bench 
hook  should  be  used  on  the  boring  bench  to  prevent  the  wood  from  turning  around. 
The  right  hand  holds  the  brace  handle,  and  the  left  hand  is  placed  on  top  of  the 
knob  after  it  has  guided  the  bit  into  place. 

The  operator’s  head  leans  on  his  hand  to  steady  the  brace,  and  to  observe  his 
progress. 

Commence  boring  gently  and  make  sure  that  the  bit’s  spur  is  describing  a  complete 
circle. 

Bore  until  the  bit  point  comes  through,  examining  the  under  side  of  the  wood 
from  time  to  time. 

Reverse  the  wood  and  complete  the  boring  from  the  second  side. 

Study  the  illustrations.  At  the  foot  of  the  sheet  a  centre  bit  is  shown,  but  an 
auger  bit  works  on  the  same  principle. 
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WOODWORK 


SPOKESHAVING 

A  spokeshave  is  constructed  on  similar  lines  to  a  plane,  in  so  far  as  it  is  essentially 
a  knife  with  its  blade  so  guarded  that  it  can  cut  only  a  limited  depth.  It  differs  from 
a  plane  in  having  its  handles  alongside  the  edge  instead  of  fore  and  aft:  the  principal 
difference  is,  however,  the  small  size  of  the  sole  which  bears  against  the  wood  when 
cutting.  The  small  sole  or  bearing  surface  permits  the  tool  to  follow  undulations 
in  the  work. 

The  principal  parts  of  the  common  metal  spokeshave  are: 

1.  The  body  with  handles,  sole,  mouth,  cap  iron  screw. 

2.  The  blade. 

3.  The  cap  iron  with  pinching  thumbscrew. 

Great  variety  is  obtainable  in  the  forms  of  spokeshaves:  some  are  curved  on  the 
sole  to  enable  them  to  go  into  sharp  hollows,  and  others  are  comparatively  broad  so 
that  they  can  be  guided  over  gentle  curves. 

The  bodies  of  some  spokeshaves  are  entirely  of  wood,  and  a  peculiarly  shaped 
blade  with  two  projecting  tangs  is  fitted  into  the  body;  sometimes  the  tangs  are 
threaded  so  that  a  screw  adjustment  can  be  applied  to  alter  the  depth  of  cut. 

Spokeshaving  usually  follows  the  use  of  the  coping  saw  or  the  bow  saw. 

Procedure  for  Spokeshaving: 

1.  Set  out  the  desired  curve. 

2.  Saw  away  the  waste  with  a  coping  saw — or  bow  saw,  if  the  work  is  rather 
heavy.  A  guard  line  lf6"  from  the  finish  line  may  be  used  to  saw  on. 

Study  the  direction  of  the  fibres.  In  the  case  illustrated,  Fig.  2,  the  sawing 
commences  at  the  crest  of  the  curve:  below  Fig.  2  a  more  complicated  curve  is  shown 
and  the  fibres  are  running  more  across  it,  necessitating  sawing  to  the  crest  from  the  edge. 

3.  Secure  the  wood  in  the  vise,  and  spokeshave  in  the  same  direction  as  the 
sawing  took — with  the  grain. 

The  spokeshave  may  be  pulled  or  pushed;  more  delicate  work  is  generally  done 
by  the  pushing  method,  and  in  making  the  last  fine  cuts  the  thumbs  are  placed  on 
the  body  just  behind  the  blade,  to  allow  for  finer  control  of  the  tool. 

The  hand-hold  sketched  shows  the  grasp  for  a  fairly  heavy  cut. 

In  taking  a  cut  as  in  Fig.  3  along  the  grain  towards  the  end  of  the  wood,  there  is 
a  tendency  to  let  the  spokeshave  dip  over  the  end,  and  this  takes  off  too  much  wood; 
instead,  it  should  be  lifted  slightly  just  as  it  is  about  to  complete  the  stroke. 

Test  the  curve  by  eye  and  with  the  square. 

SEASONING 

Seasoning  is  the  drying  out  process  that  lumber  undergoes  before  it  is  used. 
The  natural  sap  is  slow  to  dry  out,  but  logs  that  have  been  lying  in  water  for  some 
time  have  a  great  deal  of  the  sap  washed  out;  they  dry  more  readily  in  this  state  after 
being  sawn  into  boards  and  planks. 

The  sawn  lumber  is  often  left  to  dry  in  the  atmosphere;  it  is  stacked  with  pieces 
between  the  layers  to  allow  air  to  circulate,  and  may  be  seen  in  lumber  yards  in  great 
heaps.  By  the  insertion  of  extra  pieces  at  the  end  of  some  layers  all  the  planks  are 
given  a  slope  which  helps  moisture  to  run  off.  Expensive  woods  are  sometimes  stood 
up  on  end  to  hurry  the  running  off  of  the  moisture;  they  are  generally  placed  under  a 
roof,  too. 

Kiln  Drying  is  a  heating  process  in  which  a  large  oven-like  structure  is  used 
to  hasten  the  drying  of  the  lumber. 
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TOOL  MOVEMENTS 

The  diagrams  on  the  opposite  page  are  studies  of  the  directions  in  which  tools 
should  be  moved  to  produce  the  best  results.  The  tools  may  be  planes,  chisels, 
gouges,  spokeshaves,  or  files — it  makes  no  difference;  even  sandpaper  must  be  used 
with  due  consideration  of  the  direction  in  which  the  wood  fibres  run. 

Fig.  1  shows  a  piece  of  wood  which  is  to  be  planed  or  chiselled  along  a  slope.  A 
''dash”  line  is  drawn  directly  across  the  fibres;  if  this  line  be  taken  as  a  starting  point 
it  will  be  noticed  that  the  grain  lines  increase  in  length  the  further  they  are  to  the 
right,  until  the  end  of  the  slope  is  reached.  To  work  with  the  grain  the  tool  must 
move  from  the  short  to  the  long  fibres,  as  indicated  by  the  arrow.  Fig.  2  shows  a 
tapered  stick  which  might  be  part  of  a  table  leg.  In  this  case  a  line  across  the  fibres 
already  exists,  and  it  is  easy  to  note  the  increasing  length  of  the  grain  lines. 

The  arrows  indicate  the  direction  in  which  tool  movement  will  produce  a  finished 
surface. 

Fig.  3  is  a  more  complex  case  than  Fig.  1  but  it  is  much  the  same,  nevertheless. 
The  slopes  may  be  sawn,  then  planed  or  chiselled  in  the  direction  of  the  arrows  and 
the  ends  marked  X  can  be  safely  planed  after  the  slopes  are  finished. 

In  Fig.  4  the  grain  lines  are  intentionally  drawn  from  left  to  right,  and  the  dash 
line  across  the  fibres  is  therefore  upright.  In  working  from  short  to  long  grain  lines 
the  tools  must  begin  at  the  top  and  bottom,  and  finish  at  the  extreme  left  and  right 
hand  points. 

Figs.  5  and  6  show  the  same  shape  in  each  case  but  the  fibres  run  in  contrary 
directions;  consequently,  the  tool  movements  are  exactly  opposite  in  direction,  as 
indicated  by  the  arrows. 

In  practice  it  is  not  necessary  to  draw  a  dash  line;  it  is  enough  to  note  how  the 
grain  lines  extend  beyond  each  other  and  work  accordingly. 

PLANES 

The  jack  plane,  illustrated  among  the  edge  tools,  is  14  "  or  15  "  long;  for  general 
purposes  its  edge  is  slightly  curved,  which  permits  gradual  and  easy  entry  into  the 
wood,  and  saves  some  effort  in  taking  heavy  cuts.  The  curved  edge  cannot  produce 
a  strictly  flat  surface,  so  the  jack  plane  must  be  followed  in  fine  work  by  planes  with 
straight  edges,  such  as  the  smooth  (or  smoothing)  plane  and  the  jointer. 

The  jointer  plane  is  22  "  or  more  in  length  and  has  a  wider  cutting  iron  than  the 
jack  plane:  its  straight  edge  has  the  corners  rounded  slightly  to  prevent  scoring  the 
wood.  The  length  of  the  jointer  and  its  straight  edge  make  it  useful  for  planing  true 
edges  for  joints  and  improving  surfaces  after  the  use  of  the  jack  plane,  but  its  weight 
makes  it  tiresome  for  general  work. 

The  smooth  plane  is  shorter  than  the  jack  plane — about  6"  to  10"  long.  Its 
cutter  is  ground  and  sharpened  like  the  jointer,  and  it  is  handy  for  cleaning  off  soiled 
surfaces,  though  it  is  specially  designed  for  smoothing  rough  places  due  to  twisted 
fibres  that  cannot  be  planed  smooth  by  ordinary  methods.  To  deal  with  these  spots 
the  edge  must  be  newly  whetted,  and  the  cap  iron  must  be  brought  down  almost  to 
the  edge  of  the  blade,  converting  the  plane  almost  into  a  scraper  which  can  take  off 
only  the  finest  shavings.  For  ordinary  planing  the  cap  iron  should  be  l{6"  back  from 
the  edge  of  the  plane  iron:  the  same  amount  is  correct  tor  the  jointer,  and  a  little  more 
may  be  allowed  for  the  jack  plane. 

The  fore  plane,  18"  long,  may  be  used  as  a  large  jack  or  as  a  small  jointer,  de¬ 
pending  on  how  its  edge  is  prepared. 
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NAILING  A  BUTT  JOINT 

When  a  surface  of  one  piece  of  wood  is  fitted  to  the  surface  of  another  without 
any  recesses  being  made  in  one  or  the  other,  the  result  is  a  butt  joint. 

A  corner  butt  joint  (Fig.  1)  has  the  end  of  one  piece  fitted  at  the  extremity  of  a 
face  of  the  other. 

An  internal  butt  joint,  as  at  A  below,  is  one  in  which  the  end  of  one  piece  is 
fitted  against  the  surface  of  another  somewhere  between  its  extremities. 

Simple  joints  of  this  kind  are  usually  reinforced  by  nailing,  with  or  without  the 
use  of  glue. 

Making  a  Corner  Butt  Joint:  1.  The  assembled  joint  is  shown  in  Fig.  1,  the 
nails  being  driven  through  the  covering  piece  into  the  other. 

2.  The  wood  having  been  properly  dressed  to  dimensions,  a  line  is  squared  across 
the  covering  piece  at  a  distance  from  its  end  equal  to  half  the  thickness  of  the  covered 
piece. 

Obtain  the  nails  to  be  used,  a  hammer,  nail  set,  and  a  bradawl  or  a  drill  with  a  bit 
slightly  thinner  than  the  nails.  Mark  positions  of  the  nails  on  the  line.  The  end 
nails  positions  are  marked  first,  at  a  distance  from  the  edges  about  half  as  great  as 
the  covering  piece  is  thick;  the  remaining  space  is  equally  divided  to  suit  the  number 
of  nails  still  to  be  placed. 

3.  Drill  holes  for  the  nails  or  use  the  bradawl  as  illustrated.  Keep  the  tool  per¬ 
pendicular  to  the  wood. 

4.  Drive  the  outer  nails  in  till  the  points  just  appear;  use  a  paring  board  or  bench 
hook. 

5.  Secure  the  other  piece  of  the  joint  in  the  vise,  joint-end  up.  Lay  the  first  piece 
in  position  and  press  down  when  correct,  to  engage  the  nail  points.  Feel  with  the 
fingers  if  the  joint  is  flush. 

If  the  joint  is  to  be  glued  the  upper  piece  is  removed  and  glue  is  sparingly  put  on 
the  covered  piece.  Replace  the  upper  piece  so  that  the  nail  points  slip  into  their 
places. 

Drive  the  nails  in,  hitting  fairly  with  the  face  of  the  hammer  and  not  with  the 
corner,  which  will  damage  the  wood,  meanwhile  supporting  the  upper  piece  of  wood 
with  the  free  hand.  For  small  nails  a  wrist  movement  of  the  hammer  is  enough. 

Drive  in  the  remaining  nails. 

Set  the  nails  below  the  surface  of  the  wood. 

Note.  Wood  is  apt  to  move  out  of  position  when  struck,  but  by  pressing  the 
nail  points  in  as  directed,  this  movement  is  prevented. 

Making  an  Internal  Butt  Joint:  1.  At  A  the  assembled  joint  is  shown. 

2.  At  B  a  line  is  squared  on  the  under  side  of  the  covering  piece  where  the  covered 
piece  is  to  be,  and  a  line  is  squared  across  the  edge. 

3.  At  C  the  nail  line  is  squared  over  in  such  a  position  that  the  nails  will  be  driven 
into  the  middle  of  the  thickness  of  the  covered  piece.  The  nail  positions  are  marked 
as  described  in  2,  above. 

It  is  not  necessary  to  drill  holes  so  far  from  the  end  of  the  wood. 

4.  Same  as  described  in  4,  above. 

5.  See  5,  above;  make  sure  that  the  wood  in  the  vise  comes  in  place  beside  the 
line  squared  across  the  lower  face  of  the  upper  piece. 

Note.  Nails  should  be  3  or  4  times  as  long  as  the  covering  piece  is  thick.  The 
number  and  kind  of  nails  depends  on  many  circumstances,  and  can  only  be  learned  by 
experience  and  observation. 

Bent  nails  should  be  extracted  before  they  are  driven  in  too  far;  use  a  block  of 
wood  to  prevent  damage  to  the  work. 
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CHAMFERING 

A  chamfer  is  a  new  surface  produced  by  cutting  away  the  arris  between  two  exist¬ 
ing  surfaces.  In  making  a  chamfer  equal  amounts  are  generally  removed  from 
the  original  surfaces,  but  there  may  be  a  difference  in  this  respect.  When  the  amount 
removed  from  one  surface  is  much  greater  than  that  removed  from  the  other,  the 
chamfer  then  becomes  a  bevel;  thus  we  speak  of  a  bevelled  chisel,  not  a  chamfered  one. 

Chamfering  is  done  to  improve  the  appearance  of  a  piece  of  work;  or  to  take  away 
an  awkward  angle;  or  to  prevent  splinters  of  wood  which  are  apt  to  appear  on  sharp 
arrises;  or  as  a  preparatory  step  in  rounding  of  an  angle. 

Chamfers  may  be  chiselled,  planed,  or  spokeshaved,  according  to  the  size  or 
shape  of  the  work.  Very  small  chamfers  may  be  made  by  simple  filing  or  sanding. 
The  examples  illustrated  are  of  frequent  occurrence. 

Drawing  or  Laying  Out  a  Chamfer.  It  is  not  advisable  to  use  the  marking 
gauge  for  drawing  chamfer  lines,  as  the  steel  point  cuts  lines  squarely  into  the  wood 
that  cannot  be  removed  in  making  the  chamfer;  instead,  lines  are  drawn  with  a 
pencil,  often  as  now  described: 

1.  Mark  a  point  on  the  surface  to  indicate  the  width  to  be  taken  off. 

2.  Hold  a  pencil  as  for  writing,  turn  the  hand  with  the  knuckles  down,  adjust 
the  pencil  and  the  fingers  so  that  they  can  be  operated  like  a  marking  gauge,  with 
the  fingers  taking  the  place  of  the  head  of  the  gauge.  The  pencil  is  to  be  tipped  up 
so  that  its  point  will  be  at  the  measured  mark. 

Keep  all  in  this  position  and  draw  the  line  through  the  point. 

Draw  all  the  lines  in  this  way. 

Chamfering  Along  or  Across  the  Face.  In  diagram  A  a  piece  of  wood  cham¬ 
fered  around  the  face  is  illustrated;  the  chamfers,  of  course,  affect  also  two  edges 
and  two  ends. 

1.  Draw  the  chamfers  of  the  size  required. 

2.  Secure  the  wood  in  the  vise  and  commence  planing  one  of  the  edge  chamfers. 
Check  your  progress  to  make  sure  that  you  are  approaching  both  guide  lines  at  an 
equal  rate,  as  it  is  here  the  difficulty  lies.  Finish  and  test  the  chamfer. 

3.  Plane  the  other  edge  chamfer. 

4.  Plane  one  end  chamfer.  The  edge  chamfers  having  already  been  made,  there 
is  less  risk  of  breaking  the  outside  fibres  off,  but  the  usual  precautions  for  planing 
end  wood  must  be  taken.  The  plane  will  probably  cut  more  smoothly  if  held  at  an 
angle  to  the  direction  in  which  it  is  to  be  moved. 

5.  Repeat  4. 

Chamfering  Around  the  End.  Diagram  B: 

1.  Draw  the  chamfer  lines. 

2.  Secure  work  in  vise  and  chisel  off  about  Yi"  of  one  chamfer. 

3.  Reverse  the  wood  so  that  the  chamfer  commenced  can  be  finished  with  a  block 
plane — planing  towards  the  chisel  cut.  Tip  the  wood  in  the  vise  so  that  the  plane 
can  be  used  level. 

4.  Turn  wood  so  that  the  second  chamfer  can  be  made  by  planing  towards  the 
first.  This  prevents  breaking  out  of  the  fibres. 

5.  Repeat  4  for  the  two  remaining  chamfers. 

The  oblique  or  shear  cut,  in  which  the  tool  is  held  at  an  angle  to  the  direction  in 
which  it  is  to  be  moved,  is  much  used  on  end  wood. 
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WOODWORK 


CYLINDER  PLANING 

Simple  cylindrical  forms  can  be  made  without  a  lathe;  each  step  in  the  making 
must,  however,  be  as  nearly  perfect  as  possible  or  the  result  will  be  unsatisfactory. 

Procedure  for  Making  a  Cylinder: 

1.  Dress  the  wood  to  dimensions,  with  allowances  (Fig.  1). 

2.  Draw  sufficient  of  the  diagonals  on  each  end  to  obtain  the  centres.  Describe 
circles  to  fit  within  the  squares. 

From  each  corner  of  the  square  measure  along  both  arrises  a  distance  equal  to 
half  of  the  square’s  diagonal — a  marking  gauge  is  suitable  for  this.  Gauge  fines 
along  the  4  surfaces  and  join  the  end  points  to  complete  a  regular  octagon,  which 
should  just  fit  the  circle.  See  upper  right  hand  diagram. 

Plane  the  chamfers  thus  set  out  and  so  reduce  the  wood  to  octagonal  form.  On 
no  account  cut  into  the  circle  (Fig.  2). 

3.  Plane  the  angles  of  the  octagonal  piece  to  make  a  shape  having  16  equal  sides. 
No  fines  are  needed  (Fig.  3). 

4.  With  a  finely  set  plane  continue  taking  of  arrises,  thus  producing  32  sides.  In 
doing  this  the  wood  may  be  held  with  the  left  hand  supported  against  the  crosspiece 
of  a  bench  hook,  provided  it  is  thick  enough  and  long  enough  to  be  held  with  the 
fingers  out  of  danger’s  way.  The  wood  should  be  constantly  turned. 

Continue  in  the  above  manner  till  it  is  no  longer  possible  to  count  the  sides. 
Use  calipers  and  the  fingers  to  detect  irregularities,  and  finish  planing  with  extremely 
fine  cuts. 

5.  File  or  scrape  the  wood,  turning  it  continually  until  all  arrises  and  high  spots 
are  removed  (Fig.  5). 

6.  The  work  is  now  ready  for  coarse  and  fine  sandpapering,  which  is  illustrated 
elsewhere. 


SURFACE  GOUGING 

Gouging  a  Trough  or  Flute.  Obtain  an  outside  ground  gouge  a  trifle  rounder 
than  will  just  fit  the  curvature  of  the  trough;  for  a  narrow  trough  or  flute  the  gouge 
should  fit  exactly.  The  tool  is  held  as  shown  in  the  diagram;  when  a  good  start 
has  been  made  the  left  hand  can  be  lowered  to  get  support  from  the  work.  When 
the  last  fight  cuts  are  taken,  it  may  be  found  better  to  invert  the  left  hand  as  illustrated 
in  the  bottom  illustration. 

Procedure  for  Gouging  Trough: 

1.  Set  out  the  necessary  fines  with  gauge  and  compasses.  Guard  fines  are  useful 
for  novices,  l{6 "  in  the  waste. 

2.  Secure  the  wood  in  the  vise  and  take  a  cut  along  the  centre  of  the  wastewood. 

3.  Continue  cutting,  and  presently  note  how  the  fibres  are  running;  it  may  be 
necessary  to  work  one  side  of  the  trough  from  the  right  hand  end,  and  the  other 
from  the  left  hand. 

4.  Work  very  cautiously  as  you  approach  the  curve.  Test  the  trough  with  a 
straightedge  and  your  fingers.  A  template,  which  is  a  piece  of  cardboard  or  thin 
soft  metal  cut  to  the  correct  pattern,  may  be  used  to  test  the  work  also. 

5.  When  the  gouge  can  make  no  further  improvement,  scrape  the  surface  with  a 
suitably  shaped  scraper. 

6.  Sandpaper  the  trough  with  coarse  and  fine  paper  wrapped  around  a  properly 
shaped  block. 
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WOODWORK 


CROSS  PARING 

Little  advance  can  be  made  in  construction  in  wood  without  making  a  dado  or 
notch.  A  notch  is  a  comparatively  small  recess  cut  out  on  the  face,  edge  or  end  of 
the  wood:  a  dado  runs  across  the  width  of  the  wood  and  is  several  inches  long,  and 
is  made  to  receive  the  end  of  another  piece  of  wood  to  make  a  joint.  A  very  long 
and  narrow  recess  of  the  same  kind  is  called  a  groove,  though  this  term  is  usually 
applied  to  a  channel  which  runs  along  the  fibres  and  not  across  them. 

A  dado  must  be  drawn  accurately:  it  must  be  set  out  to  the  exact  size  that  it  is 
desired  to  be  made,  and  this  demands  proper  use  of  the  rule,  trysquare,  and  marking 
gauge. 

A  dado  must' be  sawn  accurately :  the  kerf  of  the  saw  should  be  in  the  wastewood, 
just  grazing  the  squared  lines  and  stopping  at  the  gauged  lines. 

A  dado  must  be  chiselled  (or  planed )  accurately:  the  surface  should  be  as  regular 
and  smooth  as  possible,  and  satisfy  tests. 

Procedure  for  Making  Dado: 

1.  The  wood  having  been  dressed  to  required  dimensions,  set  out  the  dado.  Use 
knife  lines  for  the  saw  cuts,  following  the  use  of  the  pencil. 

2.  Saw  to  the  gauge  lines,  checking  the  depth  of  the  cut  on  both  edges,  so  as  to 
finish  level. 

3.  Secure  the  wood  in  the  vise  for  chiselling.  Thin  wood  should  be  tipped  up  to 
make  room  for  the  operation,  but  not  more  than  is  necessary.  Too  much  pressure 
on  thin  wood  may  cause  it  to  buckle  upwards — avoid  this. 

4.  Select  a  chisel  a  little  smaller  in  width  than  the  dado;  hold  it  as  for  horizontal 
paring  and  pare  the  wood  off  gradually  with  an  upward  slant.  Remove  a  little  at  a 
time  till  you  reach  the  gauge  line. 

Reverse  the  wood  in  the  vise  so  that  the  process  may  be  repeated  from  the  opposite 
edge,  thus  leaving  a  small  hill  of  wood.  See  diagrams  1  and  2. 

5.  In  doing  the  previous  steps  it  should  be  noted  whether  the  cutting  is  smoother 
on  one  slope  or  the  other;  if  there  is  any  difference,  complete  the  chiselling  from  the 
edge  which  gives  the  smoother  result.  Reduce  the  wood  gradually  till  it  is  level. 
The  final  cuts  may  have  to  be  made  with  a  wriggling  movement,  just  removing  tiny 
scraps. 

Notes.  Should  the  sawing  not  have  been  deep  enough  in  the  centre,  the  final 
shavings  made  by  the  chisel  will  not  come  away.  They  may  be  released  by  using 
the  chisel  as  a  knife,  with  its  flat  face  against  the  sawn  surface  and  the  handle  tipped 
away  from  the  operator,  drawing  it  forward. 

If  much  sawing  has  been  left  undone,  it  should  be  completed  with  the  saw  rather 
than  the  chisel. 

Wide  notches  or  dados  are  more  easily  chiselled  if  extra  saw  cuts  are  made  in  the 
wastewood. 

Special  tools  are  made  for  planing  out  the  wastewood,  but  much  can  be  done 
with  simple  tools.  A  man  or  boy  with  a  home  workshop  has  to  make  few  tools  do 
many  jobs.  It  is  a  good  plan  to  learn  the  management  of  simple  tools,  and  to  post¬ 
pone  the  use  of  special  or  more  elaborate  ones  till  their  use  is  an  advantage  only, 
and  not  a  necessity. 
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WOODWORK 


DADO  OR  HOUSED  JOINT 

This  joint  is  used  in  fitting  shelves  or  upright  pieces  that  are  to  be  supported  at 
their  ends  by  other  members  of  the  project  in  which  they  occur.  When  the  end  of 
one  piece  is  fitted  into  a  dado  it  is  said  to  be  housed  in  it. 

The  upper  left  hand  diagram  shows  an  assembled  dado  joint,  the  others  show  the 
method  of  making  the  joint,  as  well  as  the  results  of  careless  work. 

1.  The  members  of  the  joint,  which  may  have  been  cut  from  one  long  piece  after 
dressing,  must  be  of  proper  dimensions.  The  end  to  be  housed  in  the  dado  should 
be  perfectly  square. 

The  dado  is  set  out  and  matched  with  the  piece  which  has  to  fit  it  (Fig.  1). 

2.  Make  and  test  the  dado  as  described  in  the  last  lesson.  A  good  way  to  test 
the  chiselling  is  to  rub  the  lead  of  a  pencil  on  the  outer  edge  of  a  square,  then  rub 
this  edge  along  the  chiselled  surface;  if  an  unbroken  line  results  the  wood  is  straight 
in  that  place — high  spots  will  be  indicated  by  dark  marks  (Fig.  2). 

3.  The  part  B  should  not  be  able  to  enter  the  dado  if  you  have  left  the  cleaning 
allowance  in  dressing.  The  cleaning  and  fitting  of  this  piece  should  now  take  place: 
this  has  not  to  be  taken  to  mean  that  a  large  amount  has  to  be  planed  off,  such  as 
would  be  necessary  if  you  have  made  the  dado  too  narrow  (Fig.  3). 

4.  Dado  too  wide.  Bad! 

5.  Housed  piece  too  thin.  Bad! 

6.  Dado  too  narrow.  This  shouldn’t  happen,  but  it  can  be  remedied  (see  Figs. 
7  and  8). 

Three  chiselling  mistakes  are  illustrated  at  the  bottom  of  the  opposite  page; 
they  show  errors  in  cutting  the  depth  of  the  dado.  In  the  first  two,  the  fault  may 
be  helped  by  gauging  the  dado  a  little  deeper  and  re-chiselling  with  more  care,  pro¬ 
vided  that  the  housed  piece  has  not  yet  been  cut  to  length — for  it  will  have  to  be 
made  a  little  longer  than  planned  in  order  to  project  the  correct  amount.  Of  course 
this  is  not  good  workmanship. 

In  the  third  case  the  space  is  due  to  insufficient  chiselling  in  the  centre  which  could 
have  been  detected  by  careful  testing;  or,  more  unlikely,  the  end  of  the  housed 
pieces  may  project  in  the  centre. 

CLEANING  UP  WORK 

Much  work  that  was  carefully  tested  and  measured  in  its  first  stages  has  been 
spoiled  in  cleaning  up.  A  hurried  planing  and  scrubbing  with  sandpaper  is  given 
it,  and  accuracy  of  workmanship  is  destroyed.  Some  advice  is  given  here  regard¬ 
ing  the  important  job  of  cleaning  up: 

Use  finely  set  and  sharp  planes  for  flat  surfaces. 

Do  not  clean  off  fitted  or  contacting  surfaces  in  joints. 

Use  the  trysquare  and  rule. 

In  work  that  has  to  be  assembled,  certain  surfaces  can  be  readily  planed,  scraped, 
or  sanded  after  assembling,  while  others  cannot  be  readily  dealt  with  then.  It  is 
therefore  necessary  to  consider  well  before  fastening  pieces  together  with  glue  or 
nails,  whether  awkward  cleaning  problems  will  arise  which  would  not  exist  if  the 
cleaning  off  and  sanding  were  done  before  assembling.  Nails  in  many  instances 
may  be  left  with  heads  protruding  so  that  they  can  be  withdrawn  for  final  smoothing 
of  the  work. 

In  such  surfaces  as  remain  to  be  cleaned  off  after  assembling,  all  nails  must  be 
punched  well  below  the  surface,  and  screws  countersunk  sufficiently  to  prevent  damage 
to  planes  and  scrapers. 
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WOODWORK 


TEE  AND  CROSS  LAP  JOINTS 

A  lap  joint  is  formed  when  part  of  one  piece  of  wood  overlaps  part  of  another  to 
which  it  is  united.  A  half-lap  or  halving  joint  is  produced  when  half  of  the  material 
is  removed  from  both  pieces  at  the  lap,  so  that  they  fit  properly  and  are  flush  on  their 
common  surfaces. 

A  lap  joint  may  be  a  corner  lap  or  an  internal  lap:  the  tee  and  cross  lap  joints  are 
examples  of  the  latter. 

Tee  Lap  joint.  The  diagrams  illustrate  the  procedure  to  be  followed  in  making 
this  joint.  In  Fig  1  note  the  arrangement  of  the  F.S.  and  F.E.  In  setting  the 
gauge  for  the  depth  lines  it  is  customary  to  try  it  from  both  sides  as  a  check  to  ensure 
that  it  is  set  exactly;  it  must  be  used,  however,  with  its  head  against  the  F.S. 

Sometimes  the  two  pieces  of  wood  are  dressed  in  one  piece,  then  sawn  apart;  if 
so,  both  pieces  must  have  face  marks  put  on  them. 

In  Fig.  2  checking  the  "set  out”  is  illustrated. 

In  Fig.  3  part  A  is  shown  sawn  and  ready  for  chiselling  by  cross  paring.  Part  B 
might  also  be  chiselled  but  it  can  be  sawn  very  readily  as  shown  in  the  next  diagram. 

In  Fig.  4  part  B  is  fixed  in  the  vise,  tilted  so  that  sawing  can  be  commenced  (from 
the  right)  on  the  uppermost  angle.  There  will  be  only  two  lines  to  attend  to,  and 
as  the  sawing  continues,  the  kerf  will  at  length  extend  across  the  end.  When  this 
has  been  accomplished,  the  wood  is  turned  about  and  the  sawing  completed  from  the 
opposite  edge. 

If  the  work  is  too  large  for  the  back  saw,  use  a  panel  rip  saw,  which  is  a  small 
one  with  fine  teeth. 

Step  5  is  fitting.  A  little  planing  and  chiselling  may  be.  necessary.  Keep  the  try- 
square  busy,  too. 

Cross  Lap  Joint: 

1.  The  pieces  are  dressed  with  cleaning  allowances  and  face  marks.  Notches 
have  been  set  out  with  square  and  gauge  and  each  is  checked  against  the  other. 

2.  The  notches  have  been  sawn,  chiselled  and  tested  as  in  making  a  dado.  The 
joint  is  fitted  by  trying  each  piece  backwards  into  the  other  notch — not  by  placing 
the  notches  together.  Take  each  piece  separately,  planing  it  a  little  if  necessary,  until 
it  is  gripped  by  the  notch  like  a  cork  in  a  bottle. 

3.  When  both  pieces  have  been  fitted  separately,  face  the  notches  together  and 
press  or  knock  the  joint  home.  If  it  cannot  go  quite  the  full  distance,  it  probably 
needs  some  careful  chiselling. 

To  separate  a  tight  joint,  arrange  it  to  straddle  the  open  vise,  so  that  one  piece 
lies  on  the  bench  top  and  the  vise  jaw,  and  the  other  piece  is  lying  along  the  opening 
of  the  vise  ready  to  be  pressed  down.  The  unsupported  piece  is  now  pressed  or 
punched  on  each  side  of  the  joint  till  it  can  be  removed  with  ease. 

Do  not  wrench  the  wood  off  at  an  awkward  angle. 

Cleaning  Joints.  Once  a  joint  has  been  fitted  no  more  planing,  chiselling,  or 
sanding  may  be  done  on  the  surfaces  where  they  contact  with  each  other.  This  is 
the  reason  for  fitting  and  cleaning  at  the  same  time. 
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WOODWORK 


CORNER  LAP  JOINT 

In  the  corner  lap  joint  two  pieces  are  connected  so  as  to  have  the  back  and  front 
surfaces  flush.  It  is  a  half-lap  or  halving  joint  since  both  parts  have  half  of  their 
material  removed  at  the  joint. 

Procedure  for  Making  a  Corner  Lap  Joint: 

1.  The  wood  having  been  dressed  with  cleaning  allowances,  set  out  both  pieces 
with  the  square  and  marking  gauge,  using  one  setting  of  the  gauge  for  both. 

Note  that  the  waste  comes  off  the  face  side  in  one  piece,  but  from  the  opposite 
side  in  the  other. 

2.  Check  up  the  sizes  of  the  setting  out — the  lines  should  just  be  covered  by  the 
piece  applied  to  them. 

3.  Saw  the  shoulders  of  the  notches,  sawing  to  the  line  on  the  waste  side. 

4.  Saw  the  cheeks  of  the  notches  with  the  wood  tilted  in  the  vise  as  illustrated. 
Start  on  the  upper  angle  and  continue  till  part  way  down  the  edge  and  completely 
across  the  end.  Complete  the  sawing  by  reversing  the  wood  and  sawing  from  the 
other  edge. 

A  fine-toothed  rip  saw  may  be  required  if  the  job  is  too  large  for  the  back  saw. 

5.  Apply  the  parts  to  each  other,  and  do  any  chiselling  that  seems  to  be  necessary. 
The  edges  should  require  planing,  as  the  wood  is  still  too  large,  and  probably  soiled. 

The  joint  should  be  close  at  all  points  of  contact,  and  the  work  should  be  able  to 
lie  on  the  bench  without  opening  up. 

Joints  of  this  kind  are  usually  reinforced  by  the  use  of  nails  or  screws  and  glue. 

TO  FASTEN  WITH  SCREWS 

Quite  a  number  of  tools  are  required:  Brace,  drill,  screw-driver,  drill  bits,  counter¬ 
sink  bit,  screws. 

1.  Obtain  screws  that  will  project  through  the  upper  piece  of  wood  rather  more 
than  half  their  length,  if  the  second  piece  of  wood  is  thick  enough  to  allow  this;  if 
this  is  impossible,  then  get  screws  just  as  long  as  can  be  used  without  their  points 
showing  through. 

2.  Mark  the  positions  the  screws  will  occupy  on  the  upper  piece  of  wood,  and 
drill  holes  through  it  with  a  bit  equal  in  thickness  to  the  smooth  shank  of  the  screw. 

3.  Countersink  the  drill  holes  until  the  head  of  the  screw  can  just  enter  the 
countersinking — no  need  to  put  the  screw  in,  just  the  head.  Round  headed  screws 
do  not,  of  course,  need  to  be  countersunk. 

4.  Secure  both  pieces  of  wood  in  the  position  they  have  to  take,  using  a  vise  or 
clamp.  Drill  into  the  second  piece  of  wood  with  a  drill  about  half  the  diameter  of 
the  first,  till  you  have  entered  as  far  as  the  screw  has  to  go. 

5.  Drive  the  screws  in  with  a  screw-driver  that  just  fills  the  slot  in  the  screw  head 
. — the  object  being  to  prevent  damage  to  the  work.  Keep  the  driver  straight  on  to 
the  screw  to  prevent  it  from  slipping  off. 
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WOODWORK 


SPECIAL  PLANES 

A  rabbet  or  rebate  is  a  rectangular  depression  worked  in  the  wood  between 
adjacent  surfaces,  along  or  across  the  fibres.  A  rabbet  has  length,  width,  and  depth, 
and  special  tools  are  made  with  adjustments  controlling  the  width  and  depth  to  the 
requirements  of  the  rabbet. 

The  rabbet  plane  has  a  blade  whose  edge  extends  across  the  sole  of  the  plane 
permitting  a  shaving  to  be  taken  close  up  to  a  shoulder  or  other  obstruction.  On 
one  side  of  the  plane  a  gauge  for  controlling  the  depth  is  attached;  as  the  plane  is 
worked  lower  into  the  rabbet  the  depth  gauge  approaches  the  upper  surface  of  the 
wood  and  eventually  prevents  further  cutting.  A  width  gauge  is  also  provided  in 
the  adjustable  fence.  This  fence  bears  against  a  surface  of  the  wood  all  through 
the  rabbeting  operation.  A  third  device,  attached  under  the  depth  gauge,  is  a  spur 
for  scoring  the  wood  ahead  of  the  blade;  it  may  be  brought  into  use  or  set  aside  as 
desired. 

A  router  plane  is  used  for  levelling  the  bottoms  of  dados.  It  has  a  cutter  ad¬ 
justable  for  depth  of  cut  and  is  quite  easy  to  operate.  The  final  shavings  are  taken 
off  by  a  shuffling  movement  of  the  tool  which  takes  off  the  last  little  elevations  in  the 
dado.  When  a  router  plane  is  not  available,  a  long  dado  may  be  worked  out  with  a 
chisel  turned  with  the  bevel  down,  as  the  gouge  is  in  making  a  trough. 

Many  shapes  such  as  grooves,  beads,  flutes,  and  other  moulded  forms  used  for 
constructive  or  decorative  purposes  can  be  made  by  plane-like  tools  having  appro¬ 
priate  cutters.  The  light  combination  plane  is  such  a  tool — one  of  a  group  having 
interchangeable  blades  with  a  variety  of  edge  forms,  so  that  it  is  only  necessary  to 
insert  the  correct  cutter,  adjust  a  fence  and  a  depth  gauge,  and  proceed  to  make 
the  shape. 

The  tongue  and  groove  joint  much  used  for  joining  pieces  to  increase  width  (as  in 
flooring)  is  made  by  using  a  narrow  cutter  for  the  groove,  and  a  wider  one  with  its 
centre  removed  for  the  tongue. 

In  addition  to  the  combination  planes,  there  are  tools  obtainable  which  have  a 
limited  use,  such  as  matching  planes  which  make  only  tongues  and  grooves,  beading 
planes,  quarter-round  moulding  planes,  and  many  more. 

The  block  plane — illustrated  on  pages  7  and  49 — is  designed  for  the  special 
purpose  of  planing  end  grain,  for  which  purpose  a  cap  iron  is  not  required.  The 
cutter  is  inserted  with  the  ground  bevel  facing  up,  which  gives  the  lower  end  perfect 
support.  The  plane  is  made  in  many  patterns  and  sizes,  varying  in  length  from 
about  4  "  to  8 ",  and  is  usually  operated  with  one  hand. 

Stopped  Dado.  A  stopped  dado  is  one  that  does  not  run  entirely  across  the 
wood,  a  condition  that  often  occurs.  When  such  a  dado  has  to  be  made  the  chief 
difficulty  is  to  provide  a  place  for  the  saw  to  commence  work  upon. 

The  illustrations  indicate  one  way  of  doing  this,  the  diagrams  being  arranged  to 
show  the  progressive  steps  in  the  work.  Two  holes  have  been  bored  in  the  waste  at 
the  closed  end  of  the  dado,  and  a  chisel  used  to  clear  out  a  space  an  inch  or  two  in 
length.  This  space  provides  sufficient  room  for  the  saw  to  start  operations. 

A  method  of  guiding  the  saw  is  indicated. 
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WOODWORK 


MORTISE  AND  TENON  JOINTS 

Mortise  and  tenon  joints  are  much  used  in  different  branches  of  woodwork,  and 
occur  in  many  forms  of  which  a  few  are  illustrated. 

The  tenon  is  a  projecting  part  in  one  member  of  the  joint,  the  mortise  being  a 
hole  or  recess  corresponding  with  and  fitting  the  tenon. 

A  bare-faced  tenon  has  one  cheek  continuous  with  the  side  of  the  wood  on 
which  the  tenon  is  formed;  ordinarily,  as  in  the  plain  tenon,  wood  is  removed  from 
both  sides  to  make  the  tenon. 

A  haunched  tenon  has  a  projection  or  haunch  formed  by  the  removal  of  part 
of  the  tenon.  This  is  necessary  when  the  mortise  is  at  the  end  of  a  grooved  piece; 
for  the  sake  of  strength  the  mortise  is  not  carried  out  quite  to  the  end,  and  there 
remains  a  part  of  the  groove  to  be  filled — hence  the  need  for  a  haunch  on  the  tenon. 

When  very  wide  material  is  being  worked  it  is  advisable  to  make  two  tenons  out 
of  the  wide  one,  with  a  haunch  between.  This  method  prevents  trouble  that  would 
arise  through  the  noticeable  shrinkage  that  takes  place  in  a  wide  tenon,  causing  slack¬ 
ness  in  the  joint.  The  middle  haunch  adds  some  strength  to  the  tenons. 

When  the  width  of  the  tenon  corresponds  with  the  thickness  of  the  wood  on  which 
the  tenon  is  made,  it  may  be  necessary  to  make  two  tenons  instead  of  a  very  thick  one. 
The  two  thin  tenons  provide  a  greater  surface  area  for  glue,  and  so  make  a  more  secure 
joint  than  one  very  thick  tenon.  This  arrangement  is  called  a  double  tenon. 

In  ordinary  circumstances  the  thickness  of  the  tenon  should  be  a  little  more  than 
Y  of  the  thickness  of  the  wood  of  which  it  is  made. 

The  Mortise  Gauge.  The  mortise  gauge  is  like  a  marking  gauge  with  two 
pins  or  spurs.  One  pin  can  be  adjusted  so  that  the  space  between  the  two  pins  is 
equal  to  the  width  of  the  desired  mortise  (or  thickness  of  the  tenon).  In  setting  the 
gauge,  the  chisel  with  which  the  mortise  is  to  be  cut  and  which  fits  across  the  mortise, 
is  generally  used  to  determine  the  distance  between  the  spurs.  When  this  distance 
has  been  established,  the  head  of  the  gauge  is  set  to  suit  the  size  of  the  space  between 
the  face  of  the  wood  and  the  nearer  side  of  the  mortise  or  tenon.  There  are  several 
types  of  mortise  gauge,  and  a  short  examination  is  all  that  is  necessary  to  under¬ 
stand  them. 

Making  a  Mortise  and  Tenon  Joint.  The  illustrations  show  two  ways  of 
making  a  mortise.  Figs.  1,  2,  3,  4,  and  5  deal  with  the  method  in  which  the  greater 
part  of  the  waste  is  bored  out,  leaving  some  trimming  to  be  done  with  chisels.  The 
boring  and  chiselling  are  done  from  both  edges  of  the  wood,  which  may  be  held  in 
the  vise  or  laid  on  the  bench  top  for  the  chiselling  operations.  In  Fig.  5  the  manner 
of  prying  out  chips  is  indicated,  and  it  should  be  noted  that  care  has  to  be  taken  not 
to  damage  the  ends  of  the  mortise  by  levering  against  them  after  the  ends  have  been 
trimmed. 

The  second  method  dispenses  with  the  brace  and  bit  and  consists  of  careful 
chopping  with  the  chisel  and  the  mallet  as  described  in  the  drawing. 

A  tenon  is  drawn  with  square  and  mortise  gauge,  the  setting  between  the  points 
remaining  the  same  as  for  the  mortise.  The  making  of  a  plain  tenon  is  very  similar 
to  the  making  of  the  lap  in  the  corner  lap  joint.  Some  paring  may  be  necessary  in 
fitting  the  mortise  and  tenon  together. 


MORTISE  AND  TENON  JOINTS 


63 


Hitr 


'Tc.no  n. 
■morose. 


z: 


J3<\re-$a.ced  tenon.  Pla^i n mortise.  te-non . 

'2d 


ulmutra 


mfi 


W 


Ateunched  tenon. 


^sd  Yni 
t^22Z2ZZZZZZ? 


T7JWW7J 


/Klhhltl  wr 


Uxtry  tasde  tenon. 


Double. 

-tenon. 


catete 

o^r 

mortise/ 


Y  Distance  from 

^^ceo^mood  ttlidth-^  Z- Length 


Tlaomes  part's 
o$-  a,  tenon. 


iro  mortise 


172ortes<z  Qaafe. 


1 

1 

1 

1 

1 _ L _ 

Z. _ 2=z _ 

te> 

✓ 

' 

-/ 

> 


Det  to  tor  X  Vsrst ,  teen  V.  Worts  se  set  oat  taste 

square  tt .  TOore  Out 


Trsmtne 

ends. 


the  core. 

i 


Pry  oat  tee 


/ - y 

'L 

=7 ~ 

7 

/  /?  •*  O. 

y  - 

/ 

/ 

/ 

MAKIM6  A  MORTISE: 


- i£^L 

~ 

z\ 

c 

- - 

B 

CUorK  jrom  bote  ed<|es,b-  5. 


borin'? 


.Use  eteeetey  chisel 
tui  tea.  mallet. 
Cbsse\  Vertically  trom 
AtoB, chisel  }<\_csn$B. 
Chisel  ^romA  to  C,  taste 
chssel  japing C. 
Repeat  jrom  oteer 
ed$>e  until  through. 
Irsm  up  mortise. 


hen^lh 


64 


WOODWORK 


HIDDEN  TENONS 

It  is  not  always  possible  nor  desirable  that  tenons  should  go  through  the  mortised 
member  of  the  joint.  The  rails  of  a  table,  for  example,  are  often  connected  to  the 
legs  by  such  hidden  tenons,  since  "through”  tenons  would  not  look  so  well  and  would 
be  likely  to  interfere  with  each  other  also.  A  very  short  tenon  is  sometimes  called 
a  stub  tenon. 

In  boring  the  mortise  for  a  hidden  tenon  a  bit  gauge  is  handy.  It  is  attached  to 
the  bit  and  set  so  that  holes  may  be  bored  to  the  desired  depth;  a  pencil  mark  may 
be  made  on  the  bit  to  serve  the  purpose,  but  is  not  quite  so  handy.  The  mortise  can 
be  finished  by  methods  described  in  the  previous  lesson,  though,  of  course,  it  is 
worked  entirely  from  one  surface  of  the  wood. 

Accurate  setting  out  and  careful  work  are  the  chief  ingredients  of  success  in  making 
either  the  mortise  or  the  tenon.  It  is  usual  to  make  the  mortise  slightly  deeper  than 
the  tenon  requires,  or  glue  might  form  an  obstacle  when  the  joint  is  being  glued  up, 
preventing  the  tenon  from  going  in  to  the  shoulders. 

Dowels.  Dowels  may  be  compared  with  headless  nails,  or  they  may  be  looked 
upon  as  cylindrical  tenons.  Very  careful  preparation  of  surfaces  and  very  accurate 
setting  out  of  dowel  positions  are  necessary,  and  these  must  be  followed  by  perfect 
boring  for  the  dowels  so  that  they  can  go  squarely  into  their  places. 

The  dowelled  joint  is  very  tempting  because  it  seems  a  quick  method  of  joining, 
but  it  is  extremely  disappointing  unless  square,  gauge,  brace  and  bit  have  been 
applied  as  they  should  be.  Otherwise  the  dowels  will  he  at  various  angles,  and 
when  they  are  fitted  in  one  set  of  holes  cannot  be  persuaded  to  enter  the  others. 
This  can  only  be  prevented  by  care  as  already  explained,  and  is  very  difficult  to 
remedy  if  permitted  to  happen. 

Dowels  are  made  of  close  grained  hardwood  such  as  birch,  and  lengths  of  dowel 
rod  may  be  purchased  in  several  diameters;  or  they  may  be  made  in  the  workshop 
in  various  ways— by  planing  if  necessary.  The  dowels  should  be  used  in  lengths  about 
7  times  their  own  diameter,  half  of  which  length  should  enter  each  member  of  the 
joint. 

A  groove  or  vent  should  be  made  along  the  dowel,  and  the  ends  chamfered  with  a 
file.  The  chamfering  permits  the  dowels  to  enter  the  hole  readily,  and  the  groove 
lets  the  glue  and  air  escape  when  the  joint  is  assembled. 

Mitred  Tenons.  Illustrations  C  and  D  show  a  method  of  dealing  with  tenons 
that  must  meet  each  other  within  the  mortised  piece;  by  sawing  them  off  at  45°  they 
are  made  as  long  as  possible.  A  little  glue  space  is  left  between  the  ends. 

When  dowels  or  extra  wide  tenons  meet  in  the  above  manner,  they  may  be  ar¬ 
ranged  to  pass  each  other  for  the  sake  of  obtaining  additional  length;  or  a  longer 
tenon  may  be  used  on  one  piece,  if  dowels  passing  through  the  tenon  are  used  on 
the  other. 


REGISTER  MARKS 

I 

As  soon  as  it  becomes  necessary  to  join  together  a  number  of  similar  pieces  on 
any  project,  confusion  will  arise  and  time  be  lost  trying  to  fit  pieces  together  that  are 
not  mated.  Register  marks,  which  may  be  numbers  or  letters,  are  used  so  that 
fitted  parts  can  always  be  put  in  their  proper  places  during  any  temporary  as¬ 
sembling. 
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EDGE  JOINTS 

Edge  joints  are  those  in  which  pieces  are  joined  edge  to  edge  to  increase  the 
width  of  the  stock  to  a  size  necessary  for  a  drawing  board,  table-top,  or  other  project 
having  a  broad  surface. 

Four  kinds  of  edge  joint  are  shown:  the  plain  or  butt,  the  tongue  and  groove,  the 
feather  (or  slip)  and  groove,  and  the  dowelled.  There  are  other  edge  joints  more  or 
less  complicated,  but  those  illustrated  serve  most  purposes. 

The  foundation  of  all  these  joints  is  the  plain  edge  joint,  for  a  plain  joint  must 
be  made  before  grooving,  tonguing,  or  dowelling  can  be  done  with  hope  of  success. 
Jointing  an  edge  is  to  plane  an  edge  so  that  it  will  fit  another  exactly,  as  in  an  edge  joint. 

Procedure  for  Making  an  Edge  Butt  Joint: 

1.  As  many  pieces  as  are  required  to  make  the  desired  width  are  sawn  out  and 
dressed  so  that  when  joined  there  may  still  be  a  surplus  for  finishing. 

It  must  be  observed  that  an  extra  allowance  is  necessary  if  tongued  joints  are 
made  out  of  the  plain  joints:  it  may  also  be  noted  that  the  outermost  edges  can  be 
dressed  after  the  joints  are  made. 

The  pieces  are  arranged  beside  each  other  in  the  positions  they  will  finally  take, 
with  the  grain  of  all  pieces  running  in  the  same  direction.  The  grain  direction  should 
be  indicated  in  some  manner,  and  register  marks  used  to  show  how  the  edges  have 
to  be  paired. 

2.  Use  the  longest  plane  you  can  handle — the  edge  must  be  keen  and  straight, 
and  a  very  fine  shaving  is  necessary.  Secure  the  wood  in  the  vise  ready  to  joint 
one  edge  of  a  pair  and  plane  with  the  left  hand  used  as  a  support  and  guide,  as  in 
Fig.  2.  Test  carefully. 

When  this  edge  seems  to  be  correct,  joint  its  companion  piece  and  test  the  one 
against  the  other.  Figs.  3,  4,  5,  and  6  show  some  of  the  possibilities.  The  two 
edges  must  meet  at  all  points  and  the  two  sides  form  one  surface  for  satisfactory 
results. 

Each  pair  of  edges  is  treated  in  this  way  till  all  are  finished.  Further  treatment 
if  required,  is  described  below. 

Tongue  and  Groove  Joint.  A  matching  plane,  or  tongue  and  groove  plane,  is 
used  to  form  the  meeting  surfaces.  Some  skill  is  necessary  to  get  good  results,  and 
it  is  essential  that  the  cutters  be  ground  true  and  set  squarely  and  evenly  in  the 
plane  if  failure  would  be  avoided. 

Feather  and  Groove  Joint.  This  is  easier  for  the  novice  to  make  than  the 
tongue  and  groove.  The  slip  or  feather  should  not  be  too  tightly  fitted  to  the  grooves, 
and  should  be  made  of  hard  or  semi-hard  wood. 

Dowelled  Edge  Joint.  Figs.  7  and  8  show  how  to  set  out  the  dowel  positions. 
The  rest  depends  on  boring  perpendicularly  to  the  joint  edges. 

To  bore  accurately  the  wood  is  set  horizontally,  edge  up,  in  the  vise,  the  bit  is  then 
turned  in  about  H"  while  the  operator  stands  as  far  to  the  right  as  possible.  He 
then  moves  a  step  to  the  left  and  bores  another  '4  "  or  less;  he  repeats  this,  moving 
around  the  work  and  eventually  turning  the  wood  "end  for  end”  before  completing 
the  boring.  This  moving  around  corrects  any  tendency  to  bore  obliquely. 

All  the  joints  described  here  are  designed  to  be  held  together  with  glue. 
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GLUING  AND  CLAMPING 

The  strongest  glues  are  prepared  from  cakes  and  have  to  be  applied  hot,  rather 
thin,  and  quickly.  It  is  usually  necessary  to  have  an  assistant  when  one  is  using 
such  glue  on  a  large  scale. 

Cold  liquid  glue,  which  may  have  to  be  warmed  in  chilly  weather  to  make  it 
fluid,  is  very  useful  for  small  jobs,  and  handy  for  novices. 

The  object  of  using  glue  is  to  hold  surfaces  together;  if  it  is  used  too  thick  or  too 
liberally  it  holds  them  apart. 

Glue  holds  best  when  it  has  penetrated  the  porous  surface  of  the  wood  and  an¬ 
chored  itself  in  the  cell  cavities.  This  result  is  attained  by  warming  the  wood  before 
applying  the  glue,  which  may  be  done  by  keeping  it  near  a  stove  or  radiator  if  no 
special  means  are  available. 

If  a  job  has  to  depend  on  glue  for  holding  together,  all  contacting  surfaces  must 
receive  their  share.  If  the  glue  is  merely  helping  screws  or  nails  which  are  doing  the 
greater  part  in  holding  the  work  together,  it  may  be  used  sparingly. 

Preparing  for  Gluing.  All  work  to  be  glued  and  clamped  should  first  be  clamped 
"dry” — i.e.,  without  glue.  This  provides  an  opportunity  to  deal  with  troubles 
regarding  clamps,  clamping  blocks,  and  errors  in  fitting,  before  it  has  become  im¬ 
possible  to  cure  them.  Old  clamps  are  fruitful  sources  of  trouble,  and  new  ones 
are  not  always  obtainable. 

Blocks  are  used  to  protect  the  work,  and  should  be  dressed  at  least  on  the  surface 
that  comes  against  the  work. 

Have  an  assistant  on  a  big  job — even  if  it  must  be  the  teacher. 

Bar  Clamps  are  not  hard  to  understand:  there  are  many  styles,  but  examination 
soon  leads  to  a  realization  of  their  methods  of  operation.  A  good  deal  of  skill  is 
necessary  to  work  them  satisfactorily,  and  to  determine  the  correct  number  to  use. 
As  a  rule  the  bar  of  the  clamp  should  lie  close  to  the  work  unless  an  uneven  pull  is 
desired. 

Handscrews  present  some  difficulties  in  operation.  For  ordinary  straight  work 
the  first  thing  to  do  is  to  set  the  jaws  parallel  (if  they  are  not  found  so)  by  turning 
one  screw;  now  take  a  handle  in  each  hand  and  turn  the  clamp  as  if  the  handles  were 
pedals  on  a  bicycle — the  jaws  will  open  or  close  according  as  you  turn  it  one  way  or 
the  other,  but  they  will  remain  parallel.  Turn  the  clamp  in  this  manner  till  it  will 
barely  go  over  the  work  to  be  clamped,  close  it  a  little  at  the  heel  and  you  can  slip 
it  on;  by  opening  it  again  at  the  heel  the  clamp  will  tighten  on  the  work,  though  a 
little  more  manoeuvering  may  be  required  to  get  perfect  results  with  even  pressure 
all  over. 

Handscrews  can  also  be  adjusted  to  clamp  bevelled  surfaces  by  proper  manipu¬ 
lation  of  the  screws. 

Work  that  is  glued  up  must  be  tested  in  various  ways  before  setting  it  aside. 
Flat  pieces  must  be  laid  away  so  that  they  cannot  sag. 

Rubbed  Joint.  A  plain  edge  joint  after  gluing  with  hot  glue  may  have  the 
upper  piece  rubbed  firmly  for  an  inch  or  so  to  and  fro  upon  the  lower  (in  the  vise), 
with  the  idea  of  rubbing  out  excess  glue  and  air.  Presently  it  will  be  felt  to  cling, 
and  the  rubbing  should  cease.  A  well-made  joint  of  this  kind  in  soft  wood  does  not 
need  clamps,  and  should  be  stood  up  on  end  against  the  wall  to  dry.  It  is  nearly  al¬ 
ways  safer  to  use  clamps,  however. 
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MITRE  JOINT 

When  two  pieces  are  joined  to  form  an  angle  or  corner  piece  with  their  ends  cut 
to  form  a  butt  joint,  as  shown  in  the  first  diagram  opposite,  they  form  a  mitre  (or 
miter)  joint. 

There  is  no  particular  difficulty  in  making  a  mitre  if  one  has  some  experience 
and  suitable  tools;  in  fact,  once  a  certain  dexterity  in  the  use  of  tools  has  been  gained, 
the  problems  of  woodworking  are  concerned  with  planning  and  laying  out  construc¬ 
tions  rather  than  with  the  execution  of  the  work.  Machines  are  made  to  do  sawing, 
planing,  tenoning  and  many  other  operations,  but  none  have  yet  been  contrived  that 
can  do  the  planning  that  every  novel  piece  of  work  demands. 

Some  joints  are  used  for  their  strength  and  permanency,  some  for  their  appearance 
even  when  they  are  not  very  strong,  and  some  are  used  because  they  combine  strength 
and  appearance  to  a  sufficient  extent.  The  mitre  joint  is  used  where  appearance  is 
the  first  consideration,  and  where  no  great  strain  is  likely  to  pull  its  members  apart. 
Mitre  joints  are  commonly  used  in  picture  frames,  for  example,  where  they  have  merely 
to  hold  themselves  together.  The  joints  in  a  drawer  are  another  matter;  they  must 
hold  themselves  together  under  hard  usage. 

Procedure  for  Making  a  45°  Mitre  Joint: 

1.  Dress  the  required  pieces  to  width,  thickness,  and  approximate  lengths.  For  a 
picture  frame  the  rabbets  should  also  be  made. 

2.  Mark  the  ends  and  lay  out  the  mitre  lines  with  bevel  set  to  45°:  or  square  a 
line  across  the  face,  and  set  a  distance  equal  to  the  width  of  the  stock  from  one  end 
of  the  line  along  the  arris,  and  join  as  illustrated. 

The  sloping  connecting  line  is  at  45°  to  the  edge.  Square  fines  over  the  edges 
in  either  case. 

3.  Saw  to  the  mitre  fines  with  a  back  saw. 

4.  Test  the  mitre  angle,  and  test  for  square  cutting. 

5.  Shoot  the  ends  if  necessary.  Large  surfaces  may  be  planed  in  the  vise,  small 
ones  on  a  45°  shooting  board.  Check. 

6.  For  a  picture  frame  or  similar  work  match  the  pieces  in  pairs.  Try  the  4  pieces 
together  also. 

7.  In  nailing  a  mitre  joint,  insert  a  nail  in  one  piece,  have  the  other  piece  ready 
in  the  vise,  put  a  little  glue  on  each  piece,  and  work  fast!  Allow  for  slip—  the  top 
piece  will  slide  a  little  downhill  as  the  nail  is  driven  in,  so  start  a  little  higher  than 
you  intend  to  finish. 

Do  each  corner  in  turn. 

With  hot  glue  one  nail  is  enough  for  each  corner  of  a  small  frame:  with  cold  glue 
a  second  round  of  nails  may  be  put  in,  taking  care  to  clear  the  first  round. 

8.  A  corrugated  fastener  may  be  used  to  reinforce  the  joint  at  the  back  of  the 
frame,  provided  the  work  can  be  laid  down  solidly  or  held  in  a  special  clamp  for 
mitre  joints. 

Two  mitre  boxes  are  shown,  devised  as  an  automatic  means  of  ensuring  correct 
sawing  of  mitres;  even  with  the  aid  of  these  some  fitting  may  have  to  be  done  after 
sawing. 

Mitring  is  not  necessarily  confined  to  90°  corners,  but  may  be  employed  in  other 
angles  when  the  need  arises. 
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COMMON  DOVETAIL  JOINT 

The  dovetailing  principle  is  the  shaping  of  part  of  a  joint  in  a  wedge  or  tapered 
form  suggestive  of  the  fan-like  shape  of  a  bird’s  tail— wider  at  the  extremity  than  where 
it  joins  the  main  body.  When  such  a  part  becomes  a  member  of  a  joint  it  resists 
pulling  out  in  one  definite  direction,  and  can  withstand  strains  applied  in  that  direction. 

Different  types  of  joints  have  different  powers  of  resistance  to  strains  which  may 
be  applied  from  one  direction  or  another,  when  the  object  in  which  they  are  em¬ 
bodied  is  in  use;  and  the  designer  must  know  what  sorts  .of  joints  can  be  made  in  any 
situation,  and  which  sort  will  suit  the  situation  best. 

In  considering  the  common  corner  dovetail  joint  illustrated,  it  can  be  seen  that  a 
mortise  and  tenon  joint  would  be  unsuitable  to  such  an  arrangement,  which  might 
occur  in  a  box-like  construction;  so  in  place  of  tenons  we  have  pins,  and  for  mortises 
we  make  sockets  open  to  the  end  of  the  wood,  both  parts  being  so  shaped  that  they 
can  withstand  attempts  to  separate  them  in  all  directions  but  one. 

Dovetailing  is  valuable  in  many  situations  and  undergoes  several  variations  in  its 
application;  two  more  examples  are  illustrated  in  the  next  lesson.  The  common 
dovetail  joint  dealt  with  here  is  often  employed  in  drawers  and  chests  that  have  to 
receive  much  handling  while  containing  heavy  articles.  Where  some  forms  of  joint 
would  shrink  open  or  be  jolted  apart,  the  dovetail  continues  to  hold  the  corners  secure. 

The  diagrams  show  better  than  words  can  describe  the  method  of  making  this 
joint,  but  a  few  hints  will  be  useful. 

1.  The  joint  is  usually  made  so  that  the  face  sides  of  the  pieces  are  within  the 
corner. 

2.  The  slope  of  the  lines  may  be  less  in  hardwood  than  in  softwood. 

3.  The  joint  will  be  stronger  if  the  pins  and  tails  (between  the  sockets)  are  about 
equal  in  size,  but  it  will  look  better  if  the  pins  are  quite  small  compared  with  the  tails. 

4.  The  narrow  surface  of  the  outside  pins  is  the  same  size  as  that  of  the  other  pins. 

5.  If  the  ends  of  the  two  pieces  of  wood  are  squared  and  true,  the  cross  lines  for 
the  pins  and  sockets  may  be  gauged  from  the  ends  with  a  catting  gauge. 

6.  In  cutting  out  the  waste  with  mallet  and  chisel — Figs.  3,  4,  and  8 — the  chisel 
has  a  tendency  to  wedge  itself  back  into  the  body  of  the  wood  and  thus  increase  the 
depth  beyond  what  is  required,  especially  if  the  work  is  on  a  large  scale. 

7.  A  pocket  knife  is  handy  for  marking  fine  lines  in  confined  spaces,  and  for 
trimming  fragments  out  of  narrow  corners. 

8.  The  pins  should  fit  the  sockets  exactly;  if  they  are  too  wide  they  will  split 
the  socket  piece  or  perhaps  their  own. 

9.  Remember  that  the  inside  surfaces  cannot  be  planed  off  for  cleaning  purposes 
after  the  joint  is  glued  together,  but  they  can  be  done  before  gluing. 

10.  In  clamping  up  a  dovetailed  construction,  clamping  blocks  must  be  arranged 
so  that  they  do  not  prevent  the  pins  from  going  as  far  through  the  sockets  as  they 
might  otherwise;  this  would  prevent  the  joint  from  closing  properly. 
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DADO  AND  LAP  DOVETAIL  JOINTS,  ETC. 

On  the  opposite  page  are  illustrated  two  rabbeted  joints,  two  dovetail  joints,  a 
stopped  rabbet,  a  gain  (which  is  a  small  stopped  rabbet),  an  end  groove,  and  a  keyed 
tenon  joint. 

A  rabbeted  corner  joint  is  more  dustproof  and  insect  proof  than  a  plain  butted 
joint:  it  is  stronger  because  of  the  increased  surface  of  contact,  and  the  resistance 
that  the  shoulder  on  the  rabbet  offers  to  strain  in  a  certain  direction. 

A  wide  joint  of  this  type,  or  a  wide  tenon,  can  be  finished  to  size  with  a  rabbet 
plane. 

A  rabbeted  dado  joint  has  a  narrow  dado,  in  width  about  of  the  thickness 
of  the  rabbeted  piece  if  at  a  corner:  a  rabbeted  dado  joint  may  occur  internally, 
however,  and  a  wider  dado  may  be  used.  The  weak  part  of  the  corner  joint  is  the 
narrow  strip  left  between  the  dado  and  the  end,  which  is  liable  to  break  out  when 
making  the  dado  or  fitting  the  tongue  of  the  other  piece  into  it.  As  a  precaution 
against  this  breakage,  it  is  advisable  to  leave  waste  on  the  end  of  the  dado  piece  until 
the  joint  is  glued.  The  waste  can  be  safely  taken  off  when  the  glue  is  dry. 

One  advantage  of  the  dado  joint  is  the  ease  with  which  it  can  be  made  on  the  cir¬ 
cular  saw. 

A  gain  is  a  small  stopped  rabbet  in  the  face  or  edge  of  a  piece  of  wood,  made  to 
receive  another  piece  lapped  into  it,  or  for  a  hinge. 

A  lap  dovetail  joint  is  one  in  which  the  pins  do  not  occupy  the  full  thickness 
of  the  piece  on  which  they  are  made,  and  the  socket  member  of  the  joint  does  not 
extend  through  the  end  of  the  pin  pieces.  Lap  dovetail  joints  occur  in  framing  up 
certain  pieces  of  furniture  or  fittings  where  it  is  required  to  ensure  that  an  upright 
piece  cannot  be  forced  away  from  a  light  horizontal  member  attached  to  it  at  the  end. 

Drawer  fronts  are  often  lap  dovetailed  (multiple)  to  the  sides  to  obtain  the  strength 
of  the  dovetail  joint  and  at  the  same  time  to  prevent  the  end  grain  from  showing 
on  the  outside  of  the  drawer,  where  it  would  be  unsightly. 

A  stopped  rabbet  is  occasionally  required,  and  it  is  impossible  to  plane  it  without 
some  preliminary  work.  Just  as  the  stopped  dado  requires  a  cleared  space  for  the 
saw,  a  stopped  rabbet  requires  a  cleared  space  for  the  rabbet  plane.  The  amount 
chiselled  out  should  be  a  little  longer  than  the  fore  part  of  the  plane  beyond  its  edge. 
Should  the  rabbet  be  "closed”,  or  stopped  at  both  ends,  the  starting  end  must  also 
be  cut  out  for  a  distance  equal  to  the  rear  part  of  the  sole  of  the  plane.  The  chiselling 
is  done  as  in  making  a  gain.  A  stopped  rabbet  may  be  made  by  planing  right  through, 
and  gluing  a  piece  in  the  end  afterwards. 

Dovetail  Dado  Joints  may  be  dovetailed  on  one  side  of  the  dado  or  both  sides. 
The  former  case  is  illustrated.  This  makes  a  very  strong  joint  when  glued,  and  no 
screws  or  nails  are  required.  In  fine  work  it  is  the  aim  of  the  worker  to  so  manage 
that  such  fastening  means  are  kept  out  of  sight. 

End  Grain  Grooving  is  another  end  planing  operation,  and  ingenuity  has  to 
be  exercised  to  prevent  splitting.  One  method  of  achieving  this  is  illustrated;  another 
method  is  to  chisel  the  groove  at  one  end  for  about  an  inch,  then  plane  with  the 
grooving  plane. 

Keyed  Tenons  may  be  made  decorative  features  of  massive  work. 
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WOODWORK 


SANDING 

Sanding,  Sandpapering,  or  simply  Papering  are  terms  applied  to  the  use  of 
abrasive  papers  for  the  final  smoothing  of  surfaces  preparatory  to  the  application  of 
stain,  varnish,  or  other  finishes.  Sanding  follows  smooth-planing,  scraping,  and 
filing,  and  two  grades  are  usually  employed — a  medium  and  a  fine — though  moderately 
well-finished  work  may  be  sanded  with  one  grade  of  reasonably  fine  paper. 

The  variety  of  surfaces  that  can  be  produced  on  wood  presents  varied  problems 
in  sanding,  and  different  forms  of  backing  or  support  are  used  according  to  the  special 
needs  of  the  different  cases. 

For  a  large  flat  surface  a  piece  of  paper,  about  K  of  a  sheet,  is  wrapped  about  a 
flat  block  of  cork  or  cork-surfaced  wood  and  rubbed  evenly  and  repeatedly  along 
the  fibres.  One  hand  can  manage  the  block  quite  well,  but  care  must  be  taken 
to  restrain  the  rubbing  near  the  arrises  or  the  wood  will  become  slightly  rounded  there. 

For  narrow  flat  surfaces  such  as  edges  and  fairly  large  ends,  two  hands  are  used 
to  prevent  wabbling  of  the  sanding  block,  the  work  being  secured  in  the  vise  if  neces¬ 
sary.  A  convex  -edge  which  is  straight  transversely  is  managed  in  a  similar  way. 

Troughs  and  flutes  require  a  block  to  correspond  with  their  curvature;  if  the 
trough  does  not  extend  to  the  end  of  the  wood,  but  curves  up  to  the  surface,  the 
fingers  make  the  best  backing  though  the  paper  may  have  to  be  folded  for  stiffness 
in  dealing  with  the  modelled  ends. 

Shallow  hollows  in  profile  curves  may  be  managed  with  a  curved  block,  but  a 
sanding  stick  shaped  like  a  large  half-round  file  is  best  for  pronounced  hollows.  The 
same  stick  is  ideal  for  small  ends  and  end  chamfers,  short  blocks  being  hard  to  manage 
on  small  surfaces. 

A  good  method  of  sanding  small  ends  on  light  stock  is  illustrated;  a  piece  of  paper 
is  pinned  to  a  wide  flat  block  and  the  work  is  carefully  rubbed  upon  it.  By  holding 
the  wood  as  low  down  as  possible  it  can  be  controlled  better,  and  prevented  from 
rocking  during  the  sanding. 

Rounded  surfaces,  such  as  moulded  edges  or  cylindrical  work,  can  be  managed  with 
the  hand  alone  backing  the  paper. 

Sandpapering  is  usually  a  dull  experience,  and  it  will  be  very  tedious  and  un¬ 
satisfactory  if  the  tool  work  has  been  scamped.  When  power  devices  for  sanding 
are  available,  much  roughness  and  irregularity  may  be  removed  with  good  results; 
but  for  hand  work,  full  advantage  should  be  taken  of  planes,  scrapers,  files,  spoke- 
shaves,  chisels,  etc. — both  to  save  time  and  avoid  disappointment  with  the  final 
appearance  of  the  work. 

Before  assembling  a  complex  project,  all  cleaning  and  sanding  should  be  done 
that  cannot  be  conveniently  managed  afterwards.  In  spite  of  this,  there  is  usually 
surplus  glue  to  be  removed,  and  scraping  and  re-sanding  to  be  done  in  awkward 
angles.  The  temptation  to  rub  across  the  grain  is  often  great,  but  it  must  be  resisted, 
for  paper  that  leaves  no  apparent  scratches  when  worked  along  the  fibre  will  cause 
visible  ones  when  rubbed  across,  and  staining  operations  will  magnify  them  many 
times  with  unfortunate  consequences. 

In  sanding  turnings  keep  the  sandpaper  in  motion  to  avoid  circular  scratches 
appearing  on  the  work. 
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WOODWORK 


CUTTING  ACTION  OF  EDGE  TOOLS 

An  axe  chopped  into  a  wooden  block  some  distance  from  the  edge  splits  the  wood 
along  its  fibres;  for  a  very  short  distance  the  blade  actually  cuts  into  the  wood,  but 
the  wedge  action  soon  becomes  too  great  for  the  wood  and  it  is  torn  or  split  apart. 

A  slender  piece  cut  off  at  the  side  of  a  block  will  be  apt  to  crack  or  bend  over  a 
short  distance  from  the  top;  when  this  takes  place  the  splitting  of  the  piece  is  stopped, 
and  there  is  not  so  much  torn  fibre  compared  with  the  actual  amount  of  cutting  as  in 
the  first  case.  The  more  readily  the  wood  bends  over  or  cracks  during  the  application 
of  an  edge  tool,  the  less  tearing  can  take  place. 

All  smooth  cutting  of  wood  along  its  fibres  depends  on  the  control  of  the  tearing 
action,  and  this  again  depends  on  how  near  to  the  edge  of  the  tool  the  chip  or  shaving 
can  be  cracked  aside.  Several  factors  affect  the  control:  thinness  of  shaving  is  one, 
direction  of  grain  is  a  second,  keenness  of  cutting  edge  is  a  third,  pressure  on  the 
surface  beyond  the  shaving  (as  in  planing)  is  a  fourth. 

In  cutting  with  the  grain  as  in  chiselling  or  planing,  there  is  always  a  little  torn 
piece  ahead  of  the  edge,  but  this  torn  surface  is  rising  out  of  the  wood  above  the 
level  of  the  cut  and  is  smoothed  as  the  cut  continues.  When  the  cut  is  against  the 
grain,  which  cannot  always  be  avoided  in  planing,  one  of  the  conditions  is  unsatis¬ 
factory  and  roughness  results.  A  smoothing  plane  is  expected  to  deal  with  this 
situation,  but  it  cannot  do  so  unless  we  get  the  maximum  benefit  from  the  other  factors: 
the  edge  must  be  in  perfect  condition,  the  iron  must  be  projecting  a  mere  trifle  through 
the  sole,  the  frog  carrying  the  iron  should  be  set  well  forward,  and  to  hasten  the 
breaking  over — the  cap  iron  must  be  lowered  so  that  it  exposes  not  more  than  l{2 "  of 
the  blade  at  the  cutting  edge.  The  lowering  of  the  cap  iron  hastens  the  breaking  over 
of  the  shaving. 

A  cabinet  scraper  has  a  keen  edge  so  formed  that  in  use  the  blade  is  tilted  towards 
the  shaving,  making  the  cracking  almost  simultaneous  with  the  formation  of  the 
shaving.  Torn  surfaces  are  readily  dressed  under  these  circumstances. 

Sharpening  Edge  Tools.  Edge  tools  such  as  plane  irons,  chisels,  and  gouges, 
are  first  ground  on  a  revolving  stone  (natural  or  manufactured)  and  afterwards 
whetted  to  a  keen  edge  on  an  oilstone. 

There  is  on  such  tools  a  grinding  bevel,  and  at  the  end  of  this  a  whetting  bevel 
at  a  sightly  greater  angle  to  the  unground  face  of  the  tool.  The  grinding  is  done 
solely  to  make  the  whetting  easier,  and  many  whettings  can  be  done  after  one  grind¬ 
ing:  each  whetting  increases  the  size  of  the  little  bevel  until  it  becomes  quite  a  task 
to  renew  the  edge,  and  grinding  is  again  resorted  to. 

In  grinding,  water  is  used  to  keep  the  tool  cool  and  preserve  its  temper;  if  allowed 
to  get  too  hot  by  friction  the  steel  becomes  too  soft  to  maintain  an  edge.  In  whetting, 
oil  is  used— not  as  a  cooling  agent,  but  to  assist  in  producing  the  edge  and  to  keep 
the  stone  keen. 

Great  care  is  required  to  keep  the  tools  steadily  at  the  required  angle  in  grinding 
and  whetting.  No  bevel  must  be  allowed  by  careless  handling  to  be  rubbed  on  the 
flat  face  of  chisels,  etc. 

Skew  chisels  are  ground  on  both  faces,  but  the  cutting  angle  is  much  the  same  as 
on  other  chisels.  They  are  rubbed  on  the  oil  stone  almost  at  the  grinding  angle, 
and  the  two  bevels  on  each  face  are  practically  indistinguishable. 

Auger  and  centre  bits  are  filed. 

Scrapers  are  burnished  with  a  smooth  burnishing  rod  applied  with  great  pressure. 

Gouges  are  rubbed  with  a  slip  stone  held  in  the  right  hand.  Spokeshaves  may 
also  be  whetted  in  this  manner. 
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WOODWORK 


THE  BAND  SAW 

The  first  thing  to  realize  about  any  machine  is  that  it  is  dangerous  unless  treated 
with  respect.  With  hand  tools,  beyond  an  accidental  cut  usually  of  little  conse¬ 
quence,  the  most  serious  mishaps  occur  to  the  wood  or  the  tools  themselves;  with 
machines,  serious  hurt  may  happen  to  the  operator  as  well  as  to  the  machine,  and 
all  students  are  warned  not  to  use  any  machine  except  as  shown  by  a  competent 
person,  and  to  obey  all  rules  laid  down  by  the  instructor  for  their  safety  or  for  the  care 
of  the  machine. 

Never  use  a  machine  without  understanding  the  safety  precautions  to  be  observed 
in  its  use;  it  will  do  good  work  for  you  when  you  get  accustomed  to  it. 

A  band  saw  with  30"  wheels  is  perhaps  the  most  useful  machine  to  have  if  only 
one  machine  is  obtainable.  It  can  rip,  crosscut,  saw  bevels  and  curved  outlines. 

Band  saws  are  made  much  greater  and  much  less  in  size  than  30".  Huge  ones 
are  used  in  mills  for  cutting  up  logs  and  may  have  blades  as  wide  as  18",  but  a  blade 
of  Yi "  in  width  is  very  useful  in  the  school  shop.  Saws  as  narrow  as  %  "  can  be  had 
when  needed  for  sharply  curved  work.  The  saws  are  made  of  fine  steel  in  long 
ribbons  that  can  be  cut  to  desired  lengths  and  joined  by  brazing  or  hard  soldering. 

The  saw  wheels  are  covered  with  rubber  bands  that  form  a  gripping  surface  and 
one  that  does  not  damage  the  saw  teeth.  The  lower  wheel  receives  the  driving  power 
from  a  belt,  or  directly  from  a  motor.  The  wheels  have  guards  to  prevent  accidents 
to  the  operator  should  the  saw  break  or  run  off  its  wheels,  and  to  prevent  the  spokes 
from  catching  carelessly  handled  sticks,  etc.  The  guards  have  been  omitted  in  the 
illustration  so  that  certain  features  of  the  saw  might  be  shown,  but  be  sure  they  are 
on  the  saw  you  use. 

The  upper  wheel  is  mounted  in  a  complicated  way  with  devices  to  tighten  the 
saw  and  to  make  it  "track”  or  run  properly  on  the  wheels  and  through  the  saw  guides. 
The  whole  machine  is  complex  in  many  ways  and  needs  constant  care.  In  school 
this  care  is  the  duty  of  the  instructor  or  someone  specially  appointed  to  the  work. 

Several  operations  that  can  be  carried  out  on  the  band  saw  are  illustrated,  but 
they  are  provided  to  help  out  the  teacher’s  instructions  and  not  to  replace  them. 

Some  Things  to  Note: 

Do  not  loiter  around  the  saw  when  another  person  is  using  it,  unless  appointed 
as  a  helper. 

See  that  there  is  nothing  on  the  floor  to  stumble  over. 

Wait  till  the  saw  acquires  speed  before  cutting. 

Do  not  cut  when  the  saw  is  slowing  down;  to  do  so  will  eventually  ruin  the  saw. 

An  irregularity  in  the  saw  causes  quite  a  hammering  effect  on  the  wood.  Stop 
sawing  and  report  to  the  teacher  for  advice. 

The  saw  blade  should  not  bear  against  the  back  of  the  guide  when  running  free; 
this  is  bad  for  the  saw. 

Do  not  saw  cylindrical  work;  this  is  bad  for  the  fingers. 

Contrive  always  to  keep  your  fingers  well  away  from  the  saw. 

Do  not  pick  small  pieces  away  from  the  saw  while  it  is  running — for  your  fingers’ 
sake. 

Attend  to  the  shop  rules  for  starting  and  stopping  the  saw. 

The  band  saw  is  not  adapted  for  cutting  curves  in  the  interior  of  the  wood.  For 
these  a  jig  saw,  which  is  like  a  power  bow  saw,  is  used.  A  hole  is  bored  at  a  convenient 
place  in  the  wood,  the  blade  of  the  saw  is  detached  and  passed  through  the  hole,  secured 
once  more,  and  the  sawing  can  be  done.  The  wood  is  removed  from  the  saw  by  re¬ 
versing  the  process  described. 
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WOODWORK 


CIRCULAR  SAWS 

The  circular  saw  is  to  be  treated  with  even  more  respect  than  the  band  saw. 
Accept  instruction  on  its  use  from  no  one  but  your  teacher,  unless  you  have  had 
long  experience  with  other  types  of  woodworking  machines;  even  then,  be  cautious. 

Woodworking  saws  may  have  a  rim  speed  (velocity  of  the  teeth)  as  high  as  10,000 
feet  per  minute,  though  6,000  feet  is  more  usual;  5,280  feet  is  a  mile.  It  takes  several 
horsepower  to  drive  a  saw  through  wood  a  few  inches  in  thickness  at  a  reasonable 
rate  of  "feed”. 

The  circular  saw  has  several  adjustments  affecting  the  position  of  the  table  or 
of  the  saw  itself;  it  is  provided  with  a  guard  which  can  be  brought  over  the  teeth  and 
usually  has  a  spreader  beyond  the  saw  to  prevent  the  saw  kerf  from  closing  upon  itself 
as  the  wood  is  being  ripped.  Should  the  kerf  close  on  itself  it  will  pinch  the  saw; 
the  saw  will  seize  the  wood,  and,  as  it  rises  through  the  table  in  the  course  of  its  ro¬ 
tation,  may  throw  it  forward  at  great  speed  and  hurt  someone  in  its  path.  This 
sort  of  accident  cannot  happen  if  the  guard  is  over  the  teeth  as  it  should  be;  further, 
no  one  should  get  in  line  with  the  saw  when  it  is  running. 

With  instruction  and  the  employment  of  reasonable  care,  and  by  paying  strict 
attention  to  the  business  in  hand,  you  will  gain  confidence  in  the  use  of  the  saw  and 
realize  its  value. 

It  is  becoming  a  little  monotonous  to  repeat  of  this  machine  as  of  so  many  other 
tools  that  there  are  various  sizes  and  types.  The  one  illustrated  has  features  to  be 
found  in  several  well-known  makes  and  is  called  a  universal  saw,  because  it  is  designed 
to  do  so  many  different  sorts  of  sawing.  By  proper  use  of  its  saws,  fences,  gauges, 
and  tables,  it  can  rip,  crosscut,  bevel,  dado,  groove,  rabbet,  etc. 

On  this  machine  there  are  two  saws — a  rip  and  a  crosscut — either  of  which  can 
be  brought  into  use  very  readily.  Other  types  of  machine  have  only  one  spindle, 
and  a  few  minutes  work  is  necessary  to  change  the  saw  if  the  character  of  the  work 
demands  it. 

Saw  tables  have  their  variations  also.  The  one  shown  has  two  main  portions — 
to  the  right  and  left  of  the  saw:  the  left  hand  table  can  be  moved  to  the  left  by  slack¬ 
ing  off  a  clamp,  so  that  special  grooving  heads  may  be  put  in  place  of  the  saw.  The 
upper  half  of  the  left  table  is  also  made  to  slide  to  and  from  the  operator  for  cross 
cutting. 

When  the  table  is  not  of  the  sliding  variety,  the  crosscut  gauge  can  itself  slide 
along  the  channels  machined  in  the  top. 

The  tables  of  such  saws  as  are  being  described  have  various  graduations  and 
angles  marked  on  their  surface,  as  well  as  a  number  of  holes  for  the  attachment  of 
the  gauges,  so  that  very  exact  work  can  be  done.  Saws  are  obtainable  for  attachment 
to  these  machines,  which  can  produce  a  very  smooth  surface:  these  saws,  called  mitre 
saws,  are  made  without  "set”  to  the  teeth;  instead  of  set  they  are  fashioned  a  little 
thicker  at  the  teeth  than  within  the  blade.  The  grinding  of  the  blade  necessary  to 
diminish  its  thickness  increases  the  cost  of  the  saw  greatly. 

Notes  Regarding  the  Use  of  Circular  Saws: 

1.  See  that  the  guard  is  secure  and  properly  in  place. 

2.  Do  not  stand  in  line  with  the  saw  when  operating  it. 

3.  A  long  stick  notched  on  the  end  is  useful  for  pushing  pieces  past  the  saw  when 
ripping  narrow  pieces;  at  all  times  keep  the  fingers  at  a  safe  distance  from  a  moving 
blade. 

4.  Make  sure  that  all  clamps  that  should  be  set  are  secure. 
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THE  JOINTER 

The  jointing  machine  is  like  a  large  plane  with  its  sole  up,  having  a  rotating  cutter 
head  instead  of  a  plane  iron.  This  cutter  head  may  hold  2,  3,  or  4  knives  which 
revolve  towards  the  wood  as  it  is  passed  over  them.  In  hand  planing  the  tool  moves 
over  the  wood,  but  with  the  jointer  the  wood  passes  over  the  machine  and  the  knives 
clip  out  pieces  so  quickly  and  so  close  together  that  an  even  surface  is  produced. 

Jointers  are  made  in  many  sizes,  and  are  furnished  with  a  guard  over  the  cutters 
and  a  fence  to  support  the  work  against.  One  of  the  two  tables  which  form  the 
working  surfaces  is  rabbeted  to  enable  pieces  of  wood  to  be  rabbeted.  The  jointer 
may  be  driven  by  a  belt  from  some  source  of  power,  or  it  may  have  direct  connection 
with  a  motor.  Small  jointers  are  made  to  be  bolted  down  to  a  bench,  large  ones 
stand  on  or  are  fixed  to  the  floor. 

The  simplest  and  safest  operation  on  a  jointer  is  jointing  an  edge  on  wide  stock; 
if  all  the  adjustments  are  properly  made  and  movements  locked,  little  skill  is  required. 
The  amount  taken  off  the  wood  depends  on  the  distance  which  the  front  table  has 
been  lowered.  The  rear  table,  for  this  and  most  operations,  must  be  in  line  with 
the  highest  point  in  the  cutting  circle  of  the  head,  and  as  the  wood  is  passed  over 
the  jointer  the  cut  surface  is  supported  by  the  rear  table. 

Trouble  and  difficulty  will  arise  if  the  tables  are  not  adjusted  properly,  or  if  the 
knives  are  dull  or  revolving  too  slowly. 

In  truing  the  face  of  a  piece  of  wood,  the  left  hand  should  be  so  far  from  the  end 
that  the  wood,  in  advancing,  has  completely  covered  the  opening  between  the  tables 
before  the  hand  is  above  it.  Some  operators  place  the  thumb  of  the  right  hand  down 
over  the  rear  end  of  the  wood  when  starting  the  cut,  with  the  idea  that  they  will  thus 
prevent  the  wood  from  being  shot  back  by  the  revolving  knives;  the  thumb  is  re¬ 
moved  to  the  top  of  the  work  as  soon  as  it  is  well  under  way. 

The  wood  is  passed  several  inches  beyond  the  cutters  and  lifted  clear — preferably 
out  to  the  side — if  a  second  cut  is  to  be  taken  off. 

Wood  may  be  tapered  by  laying  the  forward  end  beyond  the  gap  in  the  table  so 
that  the  cut  may  be  commenced  where  desired.  If  the  front  table  is  long  enough 
a  block  may  be  clamped  securely  to  it  to  ensure  a  correct  start.  If  the  taper  is  to  be 
stopped  before  the  end  of  the  wood  is  reached  a  block  may  be  attached  to  the  rear 
table.  Many  jointer  and  saw  tables  are  provided  with  threaded  holes  to  permit 
the  attachment  of  devices  that  help  in  carrying  out  operations  beyond  the  scope  of 
this  book.  Special  knives  may  also  be  fitted  for  moulding  wood. 

Rabbeting  and  chamfering  operations  are  illustrated. 

Notes  Regarding  the  Use  of  the  Jointer  and  Other  Machines: 

1.  Await  instruction  before  doing  any  new  operation. 

2.  Keep  away  from  all  machines  when  others  are  using  them,  unless  authorized 
to  act  as  helper. 

3.  Loose  sleeves,  ties,  strings  and  long  hair  are  sources  of  danger. 

4.  If  you  suspect  that  something  unusual  is  happening,  stop  work  and  report. 

5.  Machines  are  for  speeding  up  work.  Find  something  useful  to  do  if  you  must 
wait  your  turn;  perhaps  the  machine  is  not  really  necessary  on  this  occasion. 

6.  Do  not  plane  any  stuff  less  than  12 "  long  on  the  jointer. 

7.  See  that  the  guard  is  in  place. 
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MORTISING  MACHINES 

The  mortiser  is  designed  for  one  purpose  only— making  mortises:  several  types  of 
this  machine  are  made. 

The  hollow  chisel  mortiser  is  a  combined  boring  and  chiselling  machine.  In 
hand  mortising  the  operator  may  bore  the  waste  out  roughly  and  finish  with  chisels; 
the  hollow  chisel  mortiser  does  both  operations  at  once,  its  chisel  having  4  faces  and 
cutting  edges  surrounding  the  boring  bit.  The  boring  bit  is  rotated  by  a  belt  or  motor 
drive,  but  it  and  the  chisel  both  are  moved  vertically  by  means  of  a  foot  lever. 

The  horizontal  mortising  attachment  is  made  as  a  part  of  other  machines, 
and  is  usually  a  simplified  hollow  chisel  mortiser. 

The  chain  mortiser  (not  illustrated)  has  a  series  of  cutters  linked  together  like 
a  chain  and  stretched  over  two  small  pulleys  in  the  manner  of  a  band  saw.  The 
lower  pulley  is  lowered  into  the  work  by  the  operation  of  the  machine  and  the  moving 
chain  of  knives  speedily  scoops  out  a  mortise,  which  is  lengthened  as  desired  by 
having  the  wood  travel  along  horizontally.  Such  mortises  have  a  curve  in  each 
lower  corner  unless  they  are  worked  through  the  wood. 

The  hand  lever  mortiser  is  operated  by  a  reciprocating  chopping  movement — 
like  mortising  with  a  chisel  and  mallet.  It  is  very  powerful  and  does  good  work. 
There  is,  too,  a  foot  lever  mortiser  which  is  also  very  useful,  though  unpractised 
workers  find  it  a  little  awkward  to  manage.  Reciprocating  mortisers  may  be  worked 
by  power  also. 

Mortise  machines  work  on  the  principle  of  "a  little  at  a  time”.  Cutters  of  different 
widths  are  obtainable,  and  one  to  suit  the  occasion  is  fastened  in  place  in  the  socket 
provided  for  this  purpose;  the  wood,  held  fast  on  a  travelling  table,  is  moved  along 
to  suit  the  length  of  the  mortise  previously  set  out. 

To  accommodate  the  variations  in  the  dimensions  of  wood  to  be  operated  on,  the 
work  table  may  be  adjusted  toward  the  chisel,  or  vice  versa,  according  to  the  type 
of  machine.  Solid  chisel  mortisers  have  a  reversing  device  on  the  chisel  spindle,  so 
that  the  ends  of  the  mortise  can  be  squared  by  facing  the  chisel  towards  each  in  turn, 
commencing  the  mortise  in  the  centre. 

The  more  expensive  machines  have  tilting  tables  that  enable  sloping  mortises 
to  be  made  when  required. 

Through  mortises  are  made  by  working  half-way  from  both  surfaces;  hidden  mor¬ 
tises  by  adjusting  the  stop  that  regulates  the  depth  of  the  cut,  or  simply  by  marking 
a  line  on  the  chisel. 

OTHER  MACHINES 

The  machines  described  in  the  preceding  chapters  are  just  a  few  of  the  most 
commonly  used.  In  addition  to  these  there  are  among  others: 

Surfacing  Machines.  These  are  planing  machines  through  which  the  wood  is 
fed  by  rolls.  They  may  have  one  or  two  cutter  heads  and  are  especially  useful  for 
reducing  to  thickness. 

Moulding  Machines.  For  producing  straight  finished  lumber  with  rabbets, 
grooves,  coves,  and  mouldings  such  as  are  required  on  house  and  other  "trim”. 

Shapers.  A  simpler  type  of  moulding  machine,  particularly  useful  for  pro¬ 
ducing  moulded  edges  on  furniture  parts  of  curved  or  irregular  shape. 

Sanding  Machines.  Disc,  drum,  and  belt  sanders. 

Trimmers.  A  powerful  shearing  knife  for  trimming  ends. 

Swing  Saw.  A  crosscutting  circular  saw  attached  to  a  long  arm  suspended 
overhead,  which  is  arranged  to  allow  the  saw  to  be  swung  through  wood  on  the  saw 
table. 

Boring  Machines.  Tenoning  Machines.  Routers. 
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THE  WOODTURNING  LATHE 

A  lathe  is  a  machine  which  rotates  work  while  various  tools  are  applied  to  the 
work  to  shape  it  to  desired  forms.  On  it  may  be  made  such  objects  as  candlesticks, 
lamp-stands,  round  boxes,  chair  rails,  table  legs,  and  similar  articles  of  circular  cross 
section. 

Power  is  applied  to  the  lathe  by  belting  and  pulleys,  or  the  revolving  spindle  of 
the  lathe  may  itself  be  the  axle  of  an  electric  motor.  The  revolving  spindle  is  made 
so  that  various  devices  known  as  chucks  may  be  attached  to  it.  The  kind  of  chuck 
used  depends  on  the  kind  of  work  to  be  done. 

Principal  Parts  of  a  Lathe: 

1.  Bed:  The  upper  prepared  surface  of  the  frame  to  which  the  other  important 
parts  are  attached. 

2.  Head  Stock  (or  Headstock ):  The  solid  member  which  supports  the  revolving  or 
live  spindle. 

3.  Live  Spindle:  The  central  revolving  member  which  holds  the  chucks  used  to 
rotate  the  wood.  In  a  complete  lathe  several  different  speeds  of  rotation  may  be 
given  by  means  of  pulleys  or  multiple  speed  motors.  The  live  spindle  has  a  hole 
through  its  axis  for  the  insertion  and  ejection  of  the  spur  centre;  its  two  ends  or  noses 
have  threads  by  which  screw  chucks  or  face  plates  may  be  attached  to  the  spindle. 

4.  Tail  Stock  (or  Tailstock ):  The  construction  which  holds  the  sliding  spindle, 
which  in  turn  holds  the  tail  centre  (usually  a  cup  centre).  The  tail  stock  may  be 
moved  to  and  fro  on  the  lathe  bed  to  accommodate  the  length  of  the  work,  so  that  its 
centre  may  be  used  to  support  one  end  of  the  wood  that  is  being  worked. 

5.  Tool  Rest  and  Socket:  The  device  which  helps  to  support  tools  used  on  the 
wood.  The  rest  may  be  raised  or  lowered  or  swung  around,  and  the  socket  which 
holds  the  rest,  may  v/ith  its  plate  be  slid  along  the  lathe  bed,  or  moved  around  to 
any  desired  angle. 

6.  Chucks:  The  spur  centre  or  forked  chuck  is  used  for  spindle  turning  along  with 
the  cup  centre  in  the  tail  stock. 

It  is  simply  pushed  into  the  hole  in  the  live  spindle  where  it  is  held  by  friction. 
A  rod  is  used  to  drive  it  out,  when  it  has  to  be  removed. 

The  screw  chuck  is  attached  to  the  threaded  nose  of  the  spindle;  it  holds  small  jobs 
by  means  of  its  screw  without  aid  from  the  tail  centre. 

Face  plates  are  used  for  wide  flat  work  such  as  a  lamp  base,  in  which  the  fibres  of 
the  wood  run  across  the  line  of  the  spindle  axis.  The  screw  chuck  is  sometimes  used 
as  a  small  face  plate.  The  face  plate,  like  the  screw  chuck,  screws  on  to  the  threaded 
nose  of  the  live  spindle. 

TURNING  TOOLS 

Gouges.  These  are  extra  thick  with  a  projecting  edge  which  is  very  pronounced 
in  the  smaller  sizes. 

Chisels.  General  turning  and  finishing  is  done  with  skew  chisels  of  various  widths. 
The  word  skew  means  sloping,  and  refers  to  the  angle  which  the  edge  makes  with  the 
narrow  sides  of  the  chisel.  This  chisel  is  ground  on  both  sides  to  make  an  included 
angle  of  30°  to  40°. 

Round  nose  chisels  are  fiat  on  both  broad  surfaces;  they  are  used  principally 
for  scraping  hollows. 

Parting  chisels,  or  cutting  off  tools,  are  for  making  narrow  channels  such  as  a 
saw  might  make.  They  are  ground  on  the  narrow  sides  of  the  tool  to  make  an  included 
angle  of  40°.  There  are  other  special  chisels  not  often  required  in  ordinary  turning; 
in  fact,  an  expert  can  do  most  of  the  work  done  in  a  lathe  with  one  or  two  gouges. 

Measuring  Tools.  Rule,  calipers,  and  dividers  will  serve  most  purposes. 
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MOUNTING  WORK  FOR  SPINDLE  TURNING 

Spindle  turning  is  the  turning  of  work  which  is  long  in  comparison  with  its  diameter, 
as  a  chair  leg  or  Indian  club,  its  fibres  lying  the  long  way  of  the  wood.  Such  turning 
is  done  "between  centres”,  one  end  of  the  wood  being  rotated  by  the  spur  centre  and 
the  other  end  pivoted  on  the  tail  centre. 

The  spur  centre,  if  not  already  in  place,  should  be  pushed  home  in  the  spindle 
hole  where  it  will  be  quite  tight  on  account  of  its  tapered  shank  and  the  tapered 
shape  of  the  hole.  If  it  is  loose  on  account  of  dirt  in  the  hole,  the  dirt  should  be 
wiped  out  with  a  rag  on  a  thin  stick  or  pencil;  on  no  account  put  a  finger  in  the  hole. 

Steps  for  Mounting  Work: 

1.  See  that  the  wood  is  sound  and  sufficiently  large  for  the  work  to  be  done,  with 
its  ends  nicely  trimmed. 

2.  Obtain  centres  of  both  ends  of  the  wood.  Loosen  the  tail  stock  and  rest,  so 
that  they  can  be  moved  readily. 

3.  Drive  the  wood  with  a  mallet  on  to  the  spurs  of  the  chuck  if  the  wood 
is  soft — a  little  less  if  hard.  Too  much  driving  may  split  the  wood.  With  very 
hard  wood  the  chuck  should  be  driven  into  the  work  before  placing  it  in  the  spindle 
hole. 

4.  Slide  the  tail  stock  to  the  free  end  of  the  wood,  the  sliding  spindle  projecting 
about  1 ",  and  let  the  point  of  the  tail  centre  enter  the  centre  of  the  wood.  The 
wood  has  to  revolve  on  this  centre,  so  oil  it  with  a  heavy  oil  (1  drop). 

5.  Clamp  the  tail  stock.  Advance  the  tail  centre  with  the  handwheel  until  the 
rim  of  the  centre  enters  the  wood.  Do  not  allow  the  bottom  of  the  cupped  part  to 
come  in  contact  with  the  wood,  or  it  will  cause  trouble  by  burning  the  wood.  Tighten 
the  upper  clamp  and  so  secure  the  cup  centre. 

6.  Testing  for  Play.  Grasp  the  wood  and  try  to  shake  it  end-ways,  and  revolve  it. 
It  should  revolve  freely  but  there  should  be  no  feeling  of  looseness  between  the 
centres.  If  you  detect  looseness,  readjust  the  tail  centre  until  the  looseness  disappears. 

7.  Adjust  the  Rest.  Move  up  the  socket  plate  and  tool  rest,  and  secure  them 
with  clamps  after  manoeuvering  both  to  get  the  rest  central  with  the  work  (unless 
the  work  is  longer  than  the  rest),  the  top  of  the  rest  to  be  nearly  level  with  the  lathe 
centres  and  just  clearing  the  wood. 

The  height  of  the  rest  varies  with  the- diameter  of  the  work  and  the  stature  of 
the  operator,  but  until  one  has  discovered  preferences  it  may  be  set  as  described. 

Revolve  the  wood  to  make  sure  it  clears  the  rest. 

8.  Test  all  clamps  for  tightness,  but  do  not  overstrain  them. 

Safety  Precautions.  There  is  little  danger  in  using  a  lathe,  if  care  is  taken  to 
ensure  that  all  clamps  are  tight  before  putting  the  lathe  in  motion.  A  piece  of  wood 
may  fly  out  if  it  has  not  been  securely  fixed  as  directed  above,  or  if  a  bad  crack  extends 
to  the  point  where  the  centres  enter  the  wood. 

It  is  customary  to  feel  the  revolving  wood  lightly  with  the  fingers  to  estimate 
smoothness,  and  in  sandpapering  the  fingers  are  in  close  proximity  to  the  work;  in 
either  case  an  unwary  person  may  have  his  fingers  pushed  down  between  the  rest 
and  the  wood,  with  disastrous  results  to  the  skin. 

Boring  a  hole  with  the  chisel  (in  face  plate  work)  is  risky  if  a  large  chisel  is  used, 
as  it  may  be  twisted  out  of  the  hands;  if  this  happens  stop  the  lathe  immediately. 
The  most  dangerous  thing  is  to  put  a  finger  into  the  hole  in  the  revolving  spindle. 
Never  do  this! 
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SPINDLE  TURNING— CYLINDER 

In  early  efforts  at  turning  a  cylinder  a  piece  of  soft  even-grained  wood  should  be 
used,  about  1  Yi "  longer  than  the  finished  cylinder,  and  of  square  section  Y"  to  Yi  " 
greater  than  the  required  diameter.  It  is  also  advisable  to  have  the  wood  at  least  1 " 
shorter  than  the  tool  rest.  The  instructions  given  should  be  carefully  followed,  for 
the  speed  of  the  wood’s  rotation  causes  instant  disaster  to  the  work  if  a  slip  occurs. 

Steps  for  Turning  Cylinder: 

Mount  the  wood  between  centres  and  adjust  the  rest  as  previously  described. 

1.  Rough  Gouging.  Set  lathe  in  motion,  hold  the  large  gouge  with  both  hands 
as  in  the  diagram,  but  with  very  little  of  the  cutting  end  exposed.  Lay  the  end  on 
the  tool  rest  about  2"  from  the  tail  centre,  allowing  the  side  of  the  left  hand  to  lie 
against  the  rest.  Advance  the  blade  gradually  through  the  left  hand  until  the  wood 
is  just  touched.  Hold  the  gouge  securely  and  advance  it  a  little  more,  taking  a  cut; 
move  the  gouge  in  this  position  bodily  to  the  right.  Repeat  this  cutting  operation 
several  times,  the  tool  taking  a  position  each  time  further  to  the  left.  The  last  two 
inches  are  cut  to  the  left. 

Stop  the  lathe  and  examine  the  wood.  If  there  are  still  flat  surfaces  remaining, 
continue  with  the  gouge  until  the  wood  is  entirely  rounded  and  as  regular  as  you  can 
make  it.  It  is  not  at  this  stage  of  the  desired  diameter. 

2.  Rough  Sizing.  Set  calipers  or  the  caliper  gauge  to  Y&"  greater  than  the  desired 
diameter.  Hold  the  parting  tool  as  the  gouge  has  been  held,  and  cut  down  the 
extreme  ends  of  the  wood  by  moving  the  chisel  gradually  forward:  test  with  calipers. 
If  too  much  has  been  removed  from  the  wood,  repeat  the  operation  more  cautiously 
alongside  the  last  cuts. 

3.  Complete  Rough  Gouging.  Reduce  the  entire  piece  of  wood  to  the  same  diameter 
as  the  sized  place,  making  it  as  straight  as  possible. 

4.  Finishing  Surface  with  Skew  Chisel.  A  large  skew  chisel  of  1  Y  "  blade  is  best. 
Hold  it  as  you  did  the  gouge  but  be  prepared  to  vary  the  position  of  the  fingers  near 
the  rest,  if  they  feel  cramped  as  the  tool  moves.  The  blade  cannot  lie  flat  on  the 
rest  but  is  supported  on  one  arris  to  enable  the  cutting  edge  to  enter  the  wood.  The 
cutting  edge  should  be  about  45°  to  the  axis  of  the  wood. 

It  is  a  good  plan  to  take  a  few  cuts  with  the  chisel  held  as  described  before  setting 
the  wood  in  motion ;  this  will  demonstrate  the  proper  position  and  angles.  Practice 
cutting  both  to  left  and  right,  moving  the  chisel  straight  along.  Set  the  calipers  to 
finished  size.  Start  the  lathe. 

Support  the  chisel  in  position  with  its  edge  above  the  place  desired  to  be  cut,  lower 
it  gradually  till  the  wood  is  entered,  and  move  chisel  bodily  to  the  end  of  wood. 
Work  from  any  part  towards  the  ends,  and  keep  the  corners  of  the  chisel  out  of  the  work. 
Study  the  diagrams. 

5.  Marking  Length.  With  the  wood  revolving,  and  the  rule  supported  near  it, 
touch  a  pencil  point  to  the  work  about  % "  from  the  spur  centre;  this  will  produce 
a  line,  and  a  second  one  at  the  requisite  distance  from  it  may  be  made  in  a  similar 
manner. 

6.  Cutting  Off.  Cutting  off  with  the  parting  chisel  is  like  the  sizing  operation 
but  carried  on  farther.  To  prevent  "burning”  the  tool,  make  a  double  width  groove. 
Work  at  each  end  alternately  till  the  wood  begins  to  spring  before  the  tool.  Take 
the  wood  out  of  the  lathe  and  finish  the  ends  with  bench  tools. 
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WOODWORK 


TURNING  ENDS  SQUARE  AND  SMOOTH 

To  finish  the  ends  of  a  cylinder  square  and  smooth  the  toe  of  a  skew  chisel  is 
commonly  used.  Two  methods  are  possible:  in  one,  the  parting  tool  is  used  to 
remove  some  of  the  wastewood  to  enable  the  skew  chisel  to  operate;  in  the  other, 
the  removal  of  the  wastewood  takes  place  gradually  as  part  of  the  operation  of  the 
skew  chisel. 

Method  1.  Procedure: 

1.  Make  several  cuts  with  the  parting  tool,  at  one  or  both  ends  as  required,  leaving 
about  J4"  of  wastewood  for  end  finishing,  and  reducing  the  wood  in  diameter  to  a 
safe  working  limit. 

2.  Hold  a  "  skew  chisel  heel  up  with  the  left  hand,  so  that  the  palm  is  under  the 
chisel  and  the  forefinger  can  clasp  the  tool  rest.  The  right  hand  takes  a  comfortable 
hold  of  the  chisel  handle. 

3.  Lay  the  chisel  with  its  narrow  surface  flat  on  the  edge  of  the  rest,  pointing  its 
toe  a  little  above  the  axis  of  the  wood.  Viewing  the  chisel  from  above,  the  handle 
should  be  inclined  slightly  to  the  wastewood  side  of  the  end,  to  obtain  cutting  clearance. 

4.  Advance  the  tool  through  the  fingers  of  the  left  hand,  at  the  same  time  raising 
the  right  hand  as  the  cut  proceeds,  in  order  to  keep  the  toe  cutting.  Two  movements 
are  thus  given  the  cutting  edge — forward  and  downward.  Hold  the  tool  very  firmly 
in  the  right  hand,  as  firmly  as  possible  with  the  left,  and  a  neat  clean  cut  should  result. 

Method  2.  Procedure: 

1.  Hold  the  chisel  as  described  in  2  above.  Cut  in  square  with  a  sharp  thrust 
for  a  distance  of  54 "  to  ",  as  described  in  3  and  4  above. 

2.  With  the  same  chisel  hold  and  inclination  (evenly  on  the  rest),  and  starting 
about  he "  on  the  waste  side  of  the  previous  cut,  make  a  sloping  cut  towards  the  line, 
thus  making  a  V  notch. 

3.  Repeat  these  operations,  deepening  the  square  cut  and  widening  the  V  notch 
as  you  proceed,  until  you  have  cut  as  far  as  desired. 

N.B.  The  hold  described  is  often  used  for  light  cuts  which  do  not  require  the 
tool  to  travel  an  appreciable  distance  along  the  rest. 

Wood  can  be  cut  down  to  "  diameter  by  the  second  method,  but  it  should  not 
be  continued  to  this  point  while  other  cutting  remains  to  be  done. 

FORMING  A  SQUARE  SHOULDER 

Procedure: 

1.  Set  the  calipers  to  J4"  greater  than  the  diameter  to  which  it  is  desired  to  reduce 
the  wood. 

2.  Size  the  wood  with  the  parting  tool,  making  a  groove  at  least  \i"  wide,  and 
leaving  14"  wastewood  on  the  shoulder.  Test  diameter. 

3.  Gouge  off  the  excess  wood  on  the  reduced  part,  making  it  all  y6"  over  size. 
Avoid  touching  the  shoulder,  using  a  % "  gouge  and  inclining  it  as  shown  in  the 
diagram  to  clear  the  end  wood. 

4.  Square  off  the  shoulder  with  the  toe  of  the  chisel,  cutting  in  to  the  required 
finished  diameter. 

5.  Set  the  calipers  to  finished  size,  and  chisel  the  gouged  surface  to  a  finish.  In 
working  into  the  shoulder  angle,  use  the  heel  of  the  blade. 

The  heel  of  the  blade  is  used  entirely  when  there  is  no  room  for  cutting  from  within 
towards  the  end;  with  the  heel  used  carefully,  a  cut  may  be  started  on  the  end  of  the 
wood. 

Note:  Some  tool  rests  are  designed  with  a  ridge  under  which  the  forefinger  may  be 
placed,  instead  of  crooking  it  round  the  T-piece. 
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WOODWORK 


SPINDLE  TURNING— BEVELS 

Assuming  that  the  wood  has  been  turned  to  the  required  diameter,  the  lines 
indicating  the  size  of  the  bevel  (chamfer,  V-Cut,  etc.)  are  set  out  with  a  pencil  or 
dividers. 

End  Chamfer.  If  the  wood  is  to  be  finished  square  and  smooth  on  the  end, 
about  %"  of  waste  will  intervene  between  the  lathe  centre  and  the  chamfer.  Clear 
away  some  of  the  waste  to  ensure  room  for  cutting  the  chamfer,  allowing  also  about 
J4  "  for  a  finishing  toe-cut  on  the  end. 

The  chisel,  a  small  skew,  is  held  heel  down  with  the  left  hand  as  illustrated;  the 
thumb  is  on  top  when  cutting  towards  the  tail  centre,  the  fingers  on  top  when  cutting 
to  the  left.  These  positions  are  taken  quite  naturally  when  the  chisel  is  given  its 
proper  inclination  to  the  work  during  the  cutting  operation.  The  right  hand  takes 
a  natural  grip  of  the  handle. 

Chisel  Position.  (Cutting  towards  tail  stock.) 

(а)  The  chisel  blade,  resting  on  its  arris,  is  inclined  to  the  rest  at  an  angle  slightly 
steeper  than  the  desired  chamfer,  heel  down. 

(б)  Inclination  is  also  given  to  the  blade  by  keeping  the  handle  slightly  to  the 
left  of  the  cutting  point. 

(c)  The  heel  is  applied  at  a  point  in  the  circumference  just  below  the  rubbing  point. 

Cutting.  The  chisel  is  moved  as  if  hinged  at  the  rest,  with  little  to  steady  it 
except  firm  hands.  It  must  be  held  resolutely,  or  the  thrust  of  the  rotating  wood  will 
push  it  back  into  a  position  where  it  will  be  uncontrollable,  causing  disaster  to  the 
work. 

1.  Commence  about  Vs "  from  the  waste  holding  the  chisel  as  described  and  "hinge” 
in  towards  the  axis  of  the  wood.  The  tool  handle  will,  of  course,  be  raised  and  will 
also  be  moved  a  trifle  away  from  the  cut  as  the  heel  descends. 

2.  Repeat  cuts  in  this  manner  as  often  as  is  necessary  to  finish  the  chamfer,  making 
each  cut  at  the  angle  which  it  is  desired  to  have  the  final  cut. 

V-Cut.  This  cut  is  really  a  double  chamfer,  and  a  start  may  be  made  with  the 
toe  of  the  chisel  thrust  straight  into  the  wood  at  the  centre  of  the  cut.  Withdraw 
the  tool  quickly  or  it  will  be  burnt. 

1.  Make  central  toe-cut. 

2.  Cut  a.  14"  chamfer  on  each  side  of  toe-cut,  as  described  above. 

3.  Repeat  1  and  2  till  cuts  are  finished. 

Steep  Bevels.  Cuts  from  50°  and  up  can  be  made  with  the  toe  of  the  chisel  as 
indicated  in  the  diagrams  for  squaring  ends.  For  angles  below  50°  this  method  pro¬ 
duces  rough  surfaces. 

Long  Tapers.  Turning  a  long  taper  is  not  unlike  turning  a  cylinder,  except  that 
the  finishing  cuts  with  the  chisel  must  all  be  down  hill.  The  same  precaution  as  is 
taken  in  finishing  a  stubby  end  up  to  a  shoulder,  is  taken  in  making  a  taper;  a  thin 
cut  with  the  heel  is  necessary  in  entering  the  chisel  into  the  wood  at  the  top  of  the  slope. 

Testing.  Straightedges  and  calipers  are  used.  A  cardboard  pattern  is  some¬ 
times  needed,  but  the  eye  is  very  often  a  sufficient  guide. 
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WOODWORK 


SPINDLE  TURNING— CURVES 

Procedure  for  Making  a  Convex  Curve  at  End: 

1.  On  the  prepared  cylinder  set  out  the  necessary  lines  indicating  waste  allowance 
and  the  extent  of  the  curved  part — the  curve,  of  course,  cannot  be  drawn  on  the  wood. 

2.  Clear  away  waste  with  the  parting  tool  to  permit  free  play  of  the  skew  chisel  in 
the  succeeding  operations,  and  cut  a  chamfer  halfway  along  the  space  set  out  for  the 
curve — at  45°,  if  a  circular  curve  is  desired.  The  depth  of  the  parting  tool  cut  should 
indicate  the  limit  of  the  curved  portion  and  should  be  calipered,  but  the  eye  should 
be  a  sufficient  guide  for  the  chamfering. 

3.  Hold  the  chisel  as  for  chamfering  and  apply  the  heel  of  the  blade  as  illustrated 
at  (1),  the  blade  being  as  flat  as  cutting  will  permit.  The  first  movement  is  a  hinge 
movement — the  heel  follows  the  curve  as  the  handle  swings  in  the  opposite  direction 
(2) — but  presently  the  tool  must  be  slid  along  the  rest,  the  narrow  back  of  the  blade 
turning  upward  gradually  as  it  moves,  so  that  the  curve  may  be  completed  with  the 
chisel  practically  at  right  angles  to  the  rest  (3). 

When  a  convex  curve  is  required  in  such  a  situation  that  waste  cannot  be  cut  away 
in  the  manner  described,  proceed  thus: — Using  the  toe  of  the  chisel  make  a  straight 
cut  opposite  the  termination  of  the  curve,  followed  by  a  heel-cut  chamfer  over  the 
curve.  Repeat  this  till  a  chamfer  is  made  as  described  in  step  2  above.  Now  make 
the  curve  as  described  in  step  3,  cutting  the  chips  clear  with  the  toe  of  the  chisel  as 
often  as  is  found  necessary. 

Beads.  These  are  made  in  the  manner  just  explained  except  that  a  half  of  two 
adjacent  beads  may  be  dealt  with,  working  from  both  sides  of  the  toe  cuts.  It  is 
difficult  for  the  novice  to  get  all  his  curves  to  look  alike — or  to  get  a  curve  of  any 
kind  on  his  first  attempts! 

Procedure  for  Making  a  Concave  Cut  or  Cove: 

1.  Rough  size  the  wood  with  the  parting  tool  after  setting  out  the  lines  showing 
the  limits  of  the  curve.  Test  with  calipers  adjusted  to  Ifa"  more  than  is  required 
for  the  diameter  at  the  narrowest  place. 

The  sizing  indicates  the  depth  of  the  hollow  and  also  clears  the  way  for  the  use 
of  the  gouge. 

2.  With  a  well  pointed  gouge  held  as  the  chisel  is  for  chamfering,  apply  it  to  the 
wood  near  the  groove  just  made,  with  its  side  upon  the  rest  and  the  ground  bevel  at 
90°  to  the  revolving  surface.  It  should  be  directed  towards  the  axis  of  the  wood,  and 
the  operator  standing  over  it  should  not  be  able  to  see  into  the  hollow  of  the  tool. 
This  is  the  position  for  commencing  the  cut. 

3.  Holding  the  gouge  resolutely  push  it  slightly  forward,  at  the  same  time  turning 
it  slightly  over  upon  its  back  and  moving  it  towards  the  groove. 

Do  not  permit  it  to  strike  the  other  portion  of  the  waste. 

Repeat  this  on  the  other  half  of  the  waste. 

4.  Continue  taking  cuts  from  both  sides  in  the  manner  described  until  the  final  cut 
is  taken,  when  the  gouge  will  be  rolled  quite  over  on  its  back  at  the  "bottom  of  the 
curve”. 

N.B.  At  the  beginning  of  the  cut  the  nose  of  the  gouge  is  pointed  towards  the 
axis  of  the  wood,  the  characteristic  position  for  end  wood  cutting;  as  it  proceeds  the 
handle  is  lowered  to  the  surface  cutting  position  which  the  gouge  finally  takes  up  at 
the  bottom  of  the  curve. 
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WOODWORK 


HOLLOWING  END  WOOD 

Objects  such  as  egg-cups,  toothpick  holders,  match  holder,  etc.,  can  be  hollowed 
out  at  one  end  if  attached  to  the  screw  chuck.  In  order  to  turn  such  objects  without 
leaving  an  unsightly  hole  underneath,  an  allowance  of  about  1 "  should  be  made  for 
waste  at  the  headstock  end  of  the  wood. 

Procedure: 

1.  Obtain  a  piece  of  wood  )i"  wider  and  fully  1 "  longer  than  the  finished  project. 

2.  Make  one  end  perfectly  square  and  drill  in  its  centre  a  hole  to  accommodate 
the  chuck  screw  (Fig.  I). 

3.  Hold  the  block  in  a  vise  and  screw  the  chuck  to  it  solidly — there  must  be  no 
rocking  possible  between  wood  and  chuck. 

4.  Remove  the  spur  centre  from  the  lathe  by  driving  it  out  with  an  ejector  rod— 
the  lathe  must  not  be  running.  Hold  the  centre  tightly  with  the  right  hand — thumb 
under  and  fingers  over  with  the  spurs  pointing  into  space,  and  rap  it  smartly  through 
the  spindle  hole.  You  cannot  be  hurt  if  you  hold  the  centre  as  described,  but  it  can 
be  damaged  if  you  allow  it  to  fly  through  your  fingers  on  to  the  lathe  bed. 

Wipe  dirt  off  the  spindle  nose  and  screw  the  chuck  on  as  far  as  it  will  go  (Fig.  2). 

5.  Set  the  lathe  in  motion  and  bring  up  the  tail  stock,  letting  the  tail  centre  take 
its  position  in  the  free  end  of  the  wood.  Oil  it,  and  set  the  clamps. 

6.  Rough  turn  the  wood  almost  to  the  greatest  required  diameter,  and  as  near 
to  the  chuck  as  necessary.  Do  not  reduce  the  wood  to  the  smaller  diameters  at  this 
stage.  Square  the  end  as  far  in  as  possible  (Fig.  3). 

7.  Stop  the  lathe  and  remove  the  tail  stock  to  the  end  out  of  the  way.  Finish  the 
end,  and  set  a  small  tool  rest  in  position  facing  the  end  of  the  wood  at  a  distance 
from  it  of  about  Y  "• 

Adjust  the  height  of  the  rest  so  that  a  small  round  nose  chisel  when  held  level  upon 
it,  bevel  down,  will  touch  the  exact  centre  of  the  end  of  the  wood  (Fig.  4). 

8.  Set  out  the  end  diameter  of  the  hollow  with  a  pencil  or  dividers,  measuring 
the  radius  from  the  centre  towards  the  left. 

9.  Bore  a  hole  with  the  round  nose  chisel  to  the  depth  of  the  hollow — a  pencil 
mark  on  the  blade  will  be  a  sufficient  guide.  Push  the  chisel  straight  into  the  rotating 
wood  for  a  short  distance,  and  pull  it  out  to  get  rid  of  dust  and  also  to  keep  the 
chisel  from  getting  too  hot:  repeat  this  operation  till  the  required  depth  is  obtained 
(Fig.  5). 

N.B.  A  large  chisel  should  not  be  used  for  this  job. 

10.  Take  a  well  sharpened  round  nose  chisel  of  a  larger  size,  say  Yi ",  and  start  at 
the  hole  working  it  to  the  left  and  out,  swinging  the  handle  to  the  right.  Hold  the 
chisel  firmly  with  both  hands  and  keep  it  horizontal  (Fig.  6). 

11.  Using  similar  cuts  to  the  above,  deepen  the  hollow  and  attempt  to  shape  it 
correctly. 

12.  If  the  hollow  is  extremely  deep  the  rest  may  be  readjusted  to  allow  one  end 
of  it  to  enter  the  hollow;  this  gives  greater  control  over  the  tool  (Fig.  7). 

13.  Feel  the  hollow  for  irregularities,  examining  it  also  by  eye.  (The  fingers  may 
be  put  into  wide  openings  while  the  wood  revolves,  but  never  into  one  that  could 
possibly  grip  the  finger.)  Improve  where  necessary,  and  check  sizes:  use  a  cardboard 
pattern  or  template  if  the  utmost  accuracy  is  required. 

Any  other  shaping  to  be  done  on  the  project  would  be  done  as  in  spindle  turning. 
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FACE  PLATE  TURNING 

A  face  plate  is  used  when  work  to  be  turned  has  a  comparatively  large  diameter 
and  a  small  dimension  along  its  axis — like  a  disc — and  much  of  the  shaping  has  to 
be  done  on  its  broad  surface.  Examples  of  face  plate  work  are  bases  of  floor  lamps 
and  smokers’  stands,  nut  bowls,  circular  trays,  etc.  The  screw  chuck  may  be  used 
for  such  flat  work,  if  it  is  not  more  than  3 "  or  4 "  in  diameter;  from  that  size  up  to 
about  12 "  (or  whatever  the  bed  of  the  lathe  will  allow)  the  small  face  plate  is  used. 
Beyond  12  "  in  diameter  the  large  face  plate  would  probably  be  needed,  screwed  to  the 
outside  nose  of  the  spindle,  and  the  floor  rest  would  be  required. 

Preparation  for  Face  Plate  Turning:  Obtain  a  piece  of  wood  K"  greater 
in  diameter  and  of  such  thickness  as  to  be — after  dressing  one  side — a  trifle  more 
than  the  finished  size. 

(a)  If  screw  holes  on  the  back  of  the  work  are  not  objectionable,  and  it  is  possible 
to  screw  the  plate  to  the  wood  so  that  the  screws  will  not  interfere  with  the  turning 
operations,  the  work  may  be  attached  (when  sawn  circular)  directly  to  the  plate. 

(b)  If  a  cut  has  to  be  made  through  the  wood  in  any  position,  and  the  chisel 
would  strike  the  plate,  a  piece  of  cardboard  should  be  inserted  between  the  plate  and 
the  wood  when  mounting  the  wood  on  the  plate. 

(c)  If  it  is  necessary  to  provide  a  backing  piece  to  receive  the  screws,  it  must  be 
of  uniform  thickness  and  have  flat  surfaces.  The  wood  for  the  project  and  the  backing 
piece  are  glued  to  a  sheet  of  stout  paper  which  is  placed  between  them,  clamped 
together  and  set  aside  to  dry.  When  dry,  they  are  sawn  to  diameter  (oversize)  and 
may  then  be  attached  to  the  plate.  (Figs.  1,  2,  and  3.) 

(d)  Mount  the  chuck  with  the  attached  wood,  and  adjust  the  rest  as  for  end 
hollowing. 

Procedure  for  Turning:  1.  Set  out  the  greatest  diameter  and  push  the  toe  of 
a  large  skew  chisel  (held  flat  on  the  rest)  through  the  work,  on  the  wastewood  side 
of  the  line.  (Fig.  4.) 

2.  Set  off  the  thickness  with  a  pencil  and  rule,  and  rough  turn  with  a  round  nose 
tool,  working  from  the  centre  to  the  left. 

3.  Finish  to  the  line  with  the  large  skew  chisel  used  as  a  scraping  tool,  moving  it 
across  to  the  left,  with  the  heel  leading.  Check  size  and  straightness. 

Readjust  the  rest  and  finish  the  circumference  in  a  similar  manner,  moving  the 
chisel  slightly  to  and  fro.  (Fig.  5.) 

4.  Arrange  the  rest  as  at  first  and  set  out  all  useful  diameters.  Use  a  pencil  where 
a  prominence  comes  to  the  surface.  Cut  in  where  helpful  with  the  parting  tool, 
observing  that  a  deep  cut  into  the  face  with  this  tool  demands  clearance.  (Fig.  6.) 

5.  Reduce  the  surface  to  block  or  rectangular  formation  with  the  skew  chisel. 
Hollow  portions  are  then  formed  with  the  round  nose  chisel,  and  convex  features  are 
rounded  off  with  skew  chisels;  both  sorts  of  chisel  must  be  moved  to  suit  the  curves, 
and  are  held  flat  on  the  rest. 

Flat  places  and  angular  recesses  are  made  with  skew  chisels  or  parting  tools — 
whichever  suits  best.  (Figs.  7,  and  8.) 

A  skew  chisel  with  a  slightly  curved  edge  is  useful  in  places. 

6.  If  the  project  has  to  be  reversed  so  that  the  back  may  be  worked,  a  large  soft¬ 
wood  chuck  is  made  to  fit  it,  but  all  sandpapering  and  finishing  should  be  done  on  the 
first  side  worked  before  removing  the  piece  from  the  plate.  (Fig.  10.) 

N.B.  If  work  has  to  be  taken  off  the  face  plate  and  replaced  again,  it  should  be 
register-marked  so  that  it  can  be  replaced  in  the  same  position  and  on  the  same  plate. 
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STOCK  CUTTING  AND  MATERIAL  LISTS 

When  a  project  is  complicated  and  composed  of  many  pieces,  a  cutting  or  stock  list 
is  helpful  in  settling  the  dimensions  of  the  various  members  and  also  helps  to  in¬ 
dicate  the  sizes  of  stock  from  which  the  required  pieces  may  be  economically  sawn. 

A  Finished  Stock  List  is  a  tabular  form  in  which  the  various  parts  are  named 
or  numbered  (or  both);  it  shows  how  many  pieces  of  each  kind  are  required,  the  finished 
dimensions  of  each  part — including  concealed  members  of  joints  such  as  tenons,  and 
the  sort  of  lumber  to  be  used. 

A  Rough  Size  or  Cutting  List  shows  the  dimensions  of  the  various  parts  with  al¬ 
lowances  for  dressing;  these  allowances  may  be  as  much  as  1 "  over  the  finished  size 
for  length,  >4  "  to  34  "  for  width,  34  "  to  l i  "  for  thickness — depending  on  the  condition 
of  the  stock  lumber  tnd'the  size  of  the  pieces. 

A  Material  List  shows  all  the  materials  going  to  make  a  project,  in  addition  to 
the  lumber. 

A  Cost  List  shows  the  prices  of  all  the  materials,  calculated  from  the  other  lists. 

In  large  undertakings  several  lists  have  to  be  made  out  similar  to  those  described 
above,  but  for  simpler  occasions  one  list  may  be  made  to  include  most  of  the  pur¬ 
poses  served  by  a  number,  and  the  example  illustrated  is  a  useful  combination  for 
school  use.  In  industry  the  lists  are  very  necessary  where  different  departments 
are  responsible  for  doing  their  shares  in  production  of  the  completed  goods:  strict 
accounts  have  to  be  kept  covering  the  issue  of  supplies  from  stores  to  workshop 
or  finishing  room,  so  that  waste  can  be  checked  and  a  profit  made  in  competition 
with  other  firms.  The  same  economy  is  valuable  in  the  school  shop,  where  time 
and  lumber  can  be  wasted  by  cutting  out  stock  too  small  or  unnecessarily  large. 
Even  with  the  exercise  of  economy  there  is  often  a  wastage  of  20%  in  dressing  up 
lumber,  and  lack  of  care  can  increase  this  to  50%,  adding  greatly  to  the  price  of  the 
materials  used.  If  care  is  taken  in  preparing  the  cutting  list  and  having  it  checked 
over  by  the  teacher,  a  correct  idea  of  what  wood  is  actually  needed  can  be  obtained; 
further  care  is  necessary,  however,  in  selecting  the  boards  from  which  the  stock  is 
to  be  sawn. 

Sawing  Out  Stock.  In  early  projects  it  is  customary  for  the  teacher  to  give  a 
great  deal  of  assistance  in  the  selection  of  suitable  boards  and  in  laying  out  the 
required  pieces  to  be  sawn.  It  takes  experience  to  realize  what  is  being  aimed  at 
and  to  learn  how  to  do  this  job  with  economy.  A  knowledge  of  the  available  dimen¬ 
sions  is  necessary,  so  that  the  student  can  note  that  if  (say)  the  thinnest  board  is 
%"  thick,  and  his  list  shows  that  he  requires  some  at  54 ",  some  at  34",  and  some  at 
24",  he  will  have  to  use  the  54"  material  for  all  of  these;  if  he  requires  two  pieces 
respectively  3"  and  4"  wide,  he  should  choose  a  board  7"  rather  than  8"  wide;  if 
he  has  no  choice  but  an  8"  or  12"  width,  it  may  be  better  to  use  the  latter,  since  the 
remaining  5 "  is  more  serviceable  for  another  purpose,  perhaps,  than  the  1 "  left  out 
of  the  8  ".  Again,  the  8 "  piece  may  have  an  inch  of  useless  sappy  wood  at  one  edge, 
in  which  case  it  is  practically  equivalent  to  a  7  "  piece  and  should  be  chosen. 

Much  ingenuity  can  be  shown  in  avoiding  knots  and  other  imperfections,  if  it 
can  be  contrived  that  they  are  worked  out  in  shaping  a  hollow  or  slope,  or  if  they 
can  be  made  to  occur  in  a  hidden  place  such  as  a  drawer  back  or  runner.  It  is  a 
good  plan  for  the  novice  to  sketch  out  on  paper  his  method  of  laying  out  the  work 
on  the  board,  and  have  it  approved  by  the  teacher. 
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SELECTION  OF  WOOD  FOR  PROJECTS 

Hundreds  of  varieties  of  trees  suitable  for  lumber  production  are  to  be  found 
over  the  world.  These  vary  in  size  greatly;  in  the  quantities  available;  in  the  ease  or 
difficulty  with  which  their  lumber  may  be  brought  to  market;  in  the  density,  strength, 
toughness,  durability,  texture,  colour,  markings  and  other  qualities  of  their  woods. 
In  spite  of  the  large  number  available,  the  qualities  of  such  woods  as  Pine,  Fir,  Spruce, 
Cedar,  Oak,  Ash,  Elm,  Mahogany,  Walnut,  Maple,  Beech,  Birch,  and  a  few  others, 
cause  them  to  be  popularly  used  and  generally  known,  while  the  vast  majority  are 
known  and  used  only  by  a  few  in  the  localities  where  they  are  obtainable. 

The  diverse  qualities  possessed  by  different  woods  make  it  possible  to  select 
suitable  material  for  a  proposed  project,  according  to  the  use  to  which  the  article  is 
to  be  put,  and  also — to  some  extent— to  the  amount  of  available  money.  Pine  is 
utterly  unsuited  for  a  hammer  or  axe  handle;  but  Ash,  Hickory  and  Greenheart  have 
the  necessary  strength  and  elasticity  required.  A  nail  box  can  be  readily  made  from 
Pine  on  account  of  the  ease  with  which  this  wood  can  be  worked  and  its  suitability  for 
nailing;  to  use  Ash,  Hickory,  or  Greenheart  would  cause  needless  expense  and  labour. 

Observation  will  show  that  superior  furniture  is  made  of  a  hardwood  such  as 
Oak,  Mahogany  or  Walnut,  though  Birch  and  Maple  are  also  used  and  stained  to 
represent  Mahogany  or  Walnut.  Such  furniture  is  usually  highly  polished  and  is 
made  to  withstand  long  usage  without  becoming  disreputable  and  battered  looking. 
Cabinets  or  tables  of  soft  woods  or  moderately  hard  woods,  if  in  constant  use,  soon 
lose  their  fresh  appearance.  Small  ornamental  pieces,  or  such  as  are  not  to  be  sub¬ 
mitted  to  much  movement  and  handling,  can  be  made  of  Sweet  Gum  (or  Satin  Walnut), 
Whitewood  (or  Yellow  Poplar),  Basswood  (or  Lime) — or  other  woods  not  definitely 
classed  as  hardwood. 

For  small  bedroom  or  bathroom  cabinets,  wall  racks,  and  small  fitments  to  be 
painted,  Pine  of  a  soft  variety — or  other  cheap  wood  having  a  uniform  texture  and 
not  much  resin — is  suitable. 

An  important  consideration  in  choosing  the  wood  for  any  piece  of  furniture  is  the 
sort  of  wood  that  has  already  been  used  in  the  room  for  which  the  new  piece  is  planned. 
A  fairly  large  new  piece  should  be  of  the  same  material  and  style  as  the  original 
furniture,  but  a  small  ornamental  piece  may  be  in  striking  contrast  to  the  others;  thus 
a  pair  of  candlesticks  or  book  ends  may  be  made  an  agreeable  spot  of  brightness  in 
a  sombre  room. 

Structural  woods  used  in  building  must  be  durable,  readily  obtainable  in  large 
dimensions,  able  to  hold  nails  well,  have  strength  without  undue  weight  and  be 
comparatively  cheap.  Several  woods  fulfil  these  conditions  fairly  well,  and  the 
choice  in  any  locality  is  often  regulated  by  the  proximity  of  large  supplies;  so  in  one 
region  Fir  may  be  used,  in  another  White  Pine,  and  in  a  third  Red  Pine.  Selected 
qualities  of  certain  Pines,  Cedars,  and  Firs  are  also  used  for  inside  finish  and  trim. 

Spruce,  Elm,  Red  Cedar,  Larch,  Greenheart,  Beech  and  Australian  Gumwood  are 
durable  in  damp  or  wet  situations,  and  may  be  used  for  piles  in  marshy  places,  as 
railway  ties,  or  in  wharves.  Certain  varieties  of  Spruce,  Larch,  and  Western  Cedar 
are  useful  in  boatbuilding  for  the  same  quality  combined  with  lightness  in  weight. 

Ebony  (almost  black)  and  Holly  (almost  white)  are  used  sparingly  in  decoration  as 
inlays.  Cheap  soft  woods  should  not  be  used  for  inlays,  nor  should  they  be  inlaid 
with  other  woods. 

Cooking  spoons,  mixers,  rolling  pins  and  similar  implements  should  be  made  of 
hard  close-grained  wood  such  as  Birch,  Beech,  or  Maple;  Oak,  Ash  or  Elm,  though 
hard,  have  porous  surfaces  which  cause  them  to  be  unhygienic. 
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All  the  woods  mentioned  in  this  chapter  with  the  exception  of  Mahogany,  Ebony 
and  Australian  Gum  are  obtainable  in  the  United  States  of  America — and,  with  the 
further  exception  of  Sweet  Gum  or  Satin  Walnut,  in  Canada  also.  Ebony  is  a 
product  of  the  East  Indies;  Mahogany  is  obtained  in  the  West  Indies,  Mexico,  South 
America  and  Africa;  Australian  Gumwood  (Eucalyptus)  indicates  its  origin  by  its 
name. 


WOOD  FINISHING 

Wood  finishing  is  a  term  applied  to  the  operations  involved  in  applying  coats  of 
stain,  varnish,  paint  or  other  substance,  to  a  wooden  project,  to  enhance  its  appear¬ 
ance  or  to  preserve  its  surface.  Wood  finishing  is  a  craft  in  itself,  requiring  much 
time  and  skill  to  master,  and  only  the  simplest  effects  should  be  attempted  in  any  but 
Technical  or  Vocational  schools. 

There  are  two  distinct  types  of  coatings:  plain  looking  or  inferior  woods  may  be 
painted,  enamelled  or  lacquered— a  procedure  which  covers  the  surface  of  the  wood 
with  an  opaque  substance;  while  more  decorative  woods  may  be  varnished  or  polished, 
either  with  or  without  a  coat  of  stain,  and  their  natural  beauty  of  figure  and  grain 
preserved  or  increased  by  the  transparent  finish. 

Opaque  or  Non-Transparent  Finishes 

Paint  is  a  compound  of  finely  powdered  substance — usually  white  carbonate  of 
lead,  or  zinc  oxide,  with  colouring  materials  (pigments)  added — mixed  with  linseed 
oil  and  turpentine  to  the  consistency  of  a  thin  paste  or  very  heavy  cream.  Manu¬ 
facturers  of  cheap  paints  may  substitute  fish  oil,  cottonseed  oil,  or  soya  bean  oil  for 
linseed  oil.  These  oils  when  exposed  to  the  atmosphere  have  the  quality  of  oxidizing 
fairly  rapidly,  and  form  a  tough  protective  skin  which  binds  the  paint  particles  to¬ 
gether.  Turpentine  is  used  as  a  thinner,  permitting  the  paint  to  be  easily  spread  and 
assisting  it  to  combine  with  the  surface  to  which  it  is  applied;  it  evaporates  almost 
entirely  when  it  dries.  Very  cheap  paints  may  have  chalk-like  substances  as  a  base, 
instead  of  lead  or  zinc  compounds.  These  substitutes  do  not  have  the  lasting  properties 
of  the  other  materials. 

Paints  may  have  other  ingredients  called  driers  to  hasten  the  oxidation  of  the  oil. 

Enamel  paints  have  their  solid  ingredients  very  finely  ground,  and  of  good 
quality.  Zinc  is  used  as  a  base  rather  than  lead  as  it  retains  its  colour  longer,  though 
it  is  not  so  opaque.  The  liquid  vehicle  is  varnish-like  and  dries  comparatively 
rapidly.  Owing  to  the  rather  transparent  quality  of  enamel  paint,  it  is  economical 
to  use  it  only  as  a  last  coat  on  top  of  coats  of  paint. 

Lacquers  are  quick  drying  compounds  made  of  a  variety  of  gums  and  pigments, 
with  chemical  solvents  of  a  complex  nature  as  binding  and  drying  agents. 

Transparent  Finishes 

A  stain  is  a  liquid  preparation  used  to  colour  or  dye  the  wood  without  hiding  the 
surface  as  paint  does.  The  natural  beauty  of  many  woods  such  as  Oak,  Ash,  Walnut, 
Mahogany  and  others,  is  to  be  kept  visible,  though  its  colour  may  be  deepened  or 
altered. 

Stains  of  different  sorts  are  obtainable  in  powder  or  crystalline  form.  Some  are 
soluble  in  water,  some  in  alcohol,  while  others  are  mixed  with  linseed  oil  and  turpentine. 

Water  stains  are  cheap  but  troublesome  for  the  novice  to  apply.  The  usual 
sanding  of  the  wood  is  not  sufficient,  and  a  special  sanding  is  necessary  before  applying 
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a  water  stain;  the  wood  is  damped  (not  soaked)  to  "raise  the  grain” — sometimes  with 
a  very  weak  solution  of  shellac,  to  stiffen  loose  fibres — and  sanded,  when  dry,  with  a 
fine  paper.  This  preparation  prevents  the  water  stain  itself  from  raising  the  grain. 

Oil  stains  are  more  expensive  since  oil  is  used  instead  of  water,  but  in  many 
cases  the  oil  serves  as  a  priming  coat,  saving  the  application  of  a  coat  of  varnish  later. 
When  staining  is  done  in  a  small  way,  an  oil  stain  is  quite  adequate,  though  spirit  and 
water  stains  penetrate  hard  close-grained  woods,  like  birch,  more  effectively. 

A  turpentine  stain  may  be  regarded  as  an  oil  stain,  but  the  lack  of  a  binder  in  it, 
like  linseed  oil,  requires  that  on  any  but  very  soft  or  porous  wood  a  coat  of  shellac 
be  applied  after  staining,  to  hold  it  on  the  wood  prior  to  varnishing. 

Spirit  stains  are  expensive  and  rather  difficult  to  apply  evenly,  but  they  are 
useful  for  small  pieces  of  work  and  for  tinting  shellac  varnish.  Their  chief  virtue  is 
their  quick  drying  quality — their  chief  defect  being  a  liability  to  fade  in  strong  light. 

Shellac  is  a  substance  of  a  resinous  nature,  soluble  in  denatured  alcohol,  with 
which  it  forms  a  quick-drying  varnish.  It  is  of  an  orange  tint,  unless  bleached,  in 
which  condition  it  is  very  pale  in  colour. 

Oil  varnishes  are  prepared  from  various  gums  and  resins  dissolved  in  linseed  and 
other  vegetable  oils.  The  manufacturing  processes  and  the  nature  of  the  ingredients 
have  very  important  effects  on  the  product,  so  that  much  variation  in  oil  varnishes  is 
found.  A  rubbing  varnish,  which  is  easily  sanded  or  polished,  has  a  higher  proportion 
of  resins  and  is  more  brilliant,  but  is  not  so  durable  as  a  similar  varnish  with  a  higher 
proportion  of  oil. 

French  Polishing  is  a  finish  produced  by  rubbing  the  wood  with  a  cloth  pad, 
within  which  is  cotton  batting  moistened  with  shellac  and  other  gums  dissolved  in 
alcohol.  It  is  a  complicated  process  requiring  much  skill  and  experience  to  carry  out 
successfully. 

Polishing  waxes  are  easily  applied  over  stains  or  priming  coats  of  shellac.  Bees’ 
and  carnauba  waxes  are  the  most  common  ingredient,  but  other  waxes  are  included; 
turpentine  is  the  usual  solvent,  though  different  manufacturers  add  other  ingredients 
to  improve  or  cheapen  the  compound.  A  wax  finish  becomes  stained  if  water  is 
allowed  to  lie  upon  it. 

A  vehicle  is  the  solvent  or  fluid  used  in  mixing  stains  and  paint. 

Wood  Fillers 

The  surfaces  of  many  woods  are  so  varied  in  texture  that  coats  of  varnish  or 
polish  would  be  absorbed  in  different  degrees  over  them,  making  it  impossible  to 
obtain  a  uniform  appearance  in  the  finish.  This  is  especially  the  case  with  woods 
having  well  marked  pores  in  the  figure  markings. 

The  purpose  of  a  filler  is  to  stop  the  extra  absorption  and  to  fill  the  open  cells,  so 
that  they  present  a  smooth  surface  and  exclude  dust  which  would  eventually  enter 
them  and  give  the  article  a  grimy  appearance.  Close  grained,  even-textured  woods 
such  as  birch,  seldom  need  a  filler,  and  a  priming  or  foundation  coat  of  diluted  shellac 
or  oil  varnish  is  sufficient.  The  more  absorbent  woods  should  be  filled  with  a  paste 
filler  manufactured  specially  for  the  purpose;  such  fillers  consist  of  a  base  of  finely 
ground  silex,  China  clay,  starch  or  similar  substance,  mixed  with  linseed  oil  and 
chemical  driers  which  hasten  oxidation  upon  use.  The  filler  is  thinned  to  a  paint-like 
consistency  with  turpentine,  for  application  to  the  work.  Silex,  which  is  a  flinty 
substance,  is  generally  favoured  as  a  base,  as  it  is  less  likely  to  form  a  smeary  paint- 
like  coating  on  the  non-porous  parts  of  the  wood’s  surface. 
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Fillers  are  usually  applied  after  the  work  has  been  stained,  and  they  themselves 
may  have  to  be  coloured  with  ground  pigments  to  match  the  general  colour  of  the  wood. 

IMPLEMENTS  USED  IN  APPLYING  FINISHES 

Brushes  of  different  sizes  and  kinds  are  used  for  dusting,  and  for  applying  paints, 
stains,  fillers  and  varnishes.  The  brush  hairs  must  be  flexible  but  springy,  so  that 
the  brush  recovers  its  form  when  lifted  from  the  work  in  course  of  use.  The  ends  of 
the  hair  must  form  a  regular  surface,  and  not  have  a  ragged  or  uneven  appearance. 

The  hairs  of  the  hog,  horse,  ox,  fitch,  badger,  sable,  camel  and  other  animals  are 
used  in  brush  manufacture,  and  provide  a  wide  range  of  firmness  or  softness.  For 
general  work  in  stain,  varnish,  or  paint,  a  good  quality  of  hog’s  bristle  is  used;  for 
lacquers  and  shellac  the  softer  hairs,  as  sable  or  camel,  do  better  work.  For  paste 
fillers,  a  stiff  bristle  is  best. 

Small  brushes  are  necessary  for  getting  into  some  corners  or  for  striping,  but  for 
ordinary  purposes  in  the  school  workshop  a  flat  brush  about  2  "  wide  will  be  found 
generally  useful.  Very  large  surfaces  require  a  larger  full-bodied  oval  brush  for  best 
results. 

Clean  cotton  rags  are  used  for  wiping  off  excess  filler  and  stains,  and  may  also,  in 
the  case  of  some  oil  stains,  be  used  as  a  swab  for  applying  the  stain. 

Chamois  skin  is  good  for  mopping  up  a  surface  that  has  been  flushed  with  water 
after  rubbing  down  with  pumice  powder  and  water. 

Excelsior  (stringy  wood  shavings),  burlap ,  cocoanut  fibre ,  sacking,  coarse  felt  and 
such  rough  materials  are  used  for  rubbing  off  excess  filler. 

Pointed  sticks  called  picks  are  used  for  removing  filler  from  interior  angles; 
covered  with  a  clean  rag  they  may  be  used  as  wipers  in  similar  places. 

Fine  sandpaper  (No.  00  or  finer),  or  fine  steel  wool,  or  fine  pumice  powder  are  used 
for  preparing  surfaces  between  different  finish  coats. 

Jars,  wide  cups,  pans  and  similar  vessels  are  used  as  containers  for  varnishes,  etc.; 
and  a  covered  case  in  which  brushes  may  be  suspended  in  suitable  liquids  when  not  in 
use,  is  a  necessity. 

A  special  bench,  and  if  possible  a  special  room,  should  be  used  for  finishing  processes. 

m 

FILLING  IMPERFECTIONS 

Nail  holes  and  small  imperfections  in  work  about  to  be  stained  should  be  filled 
with  a  hard  filling  material  of  a  colour  the  same  as  the  stained  wood  will  be.  Solid 
coloured  sticks  of  shellac  may  be  obtained  for  this  purpose;  the  stick  is  melted  by  a 
blade  heated  in  a  clean  flame,  the  melted  portion  being  run  into  the  hole  and  worked 
in  with  the  hot  tool.  There  should  be  an  excess  of  the  stopping  material,  which  hardens 
almost  immediately  on  application  and  should  then  be  scraped  and  sanded  flush  with 
the  surrounding  surface. 

Sticks  similar  to  these  mentioned  can  be  made  by  melting  in  an  iron  ladle  a 
handful  of  orange  flake  shellac,  to  which  a  piece  of  resin  the  size  of  a  small  bean  and  a 
similar  amount  of  beeswax  has  been  added;  colouring  matter  such  as  chrome  yellow, 
sienna,  vandyke  brown,  etc.,  is  added,  and  the  composition  thoroughly  mixed,  but 
not  allowed  to  boil.  When  prepared  as  described,  it  is  poured  into  tin  or  wooden 
moulds  to  form  sticks. 

Putty,  coloured  by  working  dry  colours  into  it,  may  be  used  in  commoner  pieces 
of  work. 
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A.  Hints  on  Applying  Finishes 

1.  Be  sure  there  is  an  ample  supply  of  the  preparation  to  be  applied.  Generally 
speaking,  on  untreated  wood  where  absorption  is  taking  place,  one-third  of  a  pint  will 
cover  from  10  to  15  sq.  ft.  according  to  the  "thirstiness”  of  the  wood;  when  the  pores 
are  sealed  by  early  coats  of  stain,  shellac,  etc.,  the  same  amount  of  liquid  will  cover  a 
surface  of  20  to  25  sq.  ft. 

2.  Arrange  that  the  job  can  be  moved,  if  necessary,  without  handling  the  newly 
applied  finish.  Sometimes  a  small  area  in  an  inconspicuous  part  may  be  left  unfinished 
till  the  object  is  stored  away.  Small  jobs  may  be  conveniently  held  by  a  nail  driven 
partly  into  an  unimportant  place. 

3.  Do  not  use  the  same  brush  for  different  finishes,  but  have  special  brushes  for  each 
purpose. 

4.  The  job  must  be  free  of  dust,  and  the  finishing  done  in  a  dustless  atmosphere, 
if  possible. 

5.  Brushes  must  not  be  allowed  to  come  in  contact  with  dusty  surfaces;  if  the 
article  being  finished  has  to  stand  on  the  floor  or  a  dusty  surface,  spread  clean  news¬ 
papers  under  it. 

6.  Plan  big  jobs  in  sections,  and  arrange  to  work  from  the  top  down.  Do  awkward 
angles  and  recesses  before  the  surfaces  adjacent  to  them. 

7.  When  oil-varnishing  large  upright  panels,  work  first  quickly  across  the  grain 
and  afterwards  dress  along  the  grain — from  the  top  down. 

8.  To  avoid  "drips”  and  "runs”,  work  the  brush  out  over  arrises  that  would 
otherwise  scrape  the  brush. 

9.  When  commencing  with  a  fresh  brush,  work  the  fluid  into  it  by  dipping  and 
pressing  on  the  inside  of  the  container  two  or  three  times. 

10.  Brushes  should  be  dipped  into  mixtures  only  about  half  the  length  of  the 
bristles. 

11.  Brushes  should  not  be  left  standing  on  their  bristles  for  any  length  of  time. 

12.  Keep  fingers  entirely  off  the  wood  after  operations  have  commenced. 

13.  Shellac  sets  so  quickly  that  care  must  be  taken  to  leave  no  "skips”;  touching 
up  is  very  difficult  after  any  finish  has  set,  or  partly  dried. 

14.  Look  carefully  over  all  newly  varnished  wood  for  skips  (missed  patches)  and 
touch  them  up  before  the  varnish  sets.  After  oil  varnish  sets,  which  it  may  do  in  a 
few  minutes,  the  surface  will  be  spoiled  by  brushing. 

15.  Shellac  and  lacquers  dry  in  a  few  hours,  oil  stains  and  paints  take  24  hours  or 
more,  and  oil  varnish  may  need  several  days.  Test  for  dryness  on  an  unimportant 
spot. 

16.  Paint  and  heavy  mixtures  should  be  stirred  at  intervals  with  a  wooden  paddle. 
Oil  varnishes  should  not  be  stirred  just  prior  to  use;  this  causes  bubbles  which  will 
still  exist  when  the  varnish  is  applied  to  the  work. 

17.  Keep  linseed  oil  out  of  varnish  and  varnish  brushes. 

18.  Brushes  when  not  in  use  should  be  suspended  in  vessels  containing  solvents 
suitable  for  the  finish  for  which  the  brushes  are  used — as  turpentine  for  a  varnish 
brush,  alcohol  or  shellac  for  a  shellac  brush. 

19.  Stains  may  be  tested  for  colour  and  strength  on  a  scrap  of  wood  of  the  same 
kind,  worked  to  the  same  finish,  as  the  article  to  be  stained. 

20.  Sanding  between  coats  is  done  very  lightly  with  several  folds  of  paper  backed 
by  the  fingers — working  close  up  to  the  arrises  but  not  over  them.  This  care  with 
arrises  also  applies  to  the  use  of  steel  wool  or  pumice  powder. 
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B.  Applying  an  Oil  Stain 

1.  Read  Section  A — "Hints  on  Applying  Finishes”. 

2.  Make  sure  that  the  job  has  been  properly  prepared  by  smoothing,  sanding  and 
dusting;  there  must  be  no  rough  spots,  traces  of  glue,  nor  cross-fibre  sanding. 

3.  As  end  grain  and  sapwood  absorb  stain  more  readily  than  the  remainder  of  the 
wood,  they  should  be  prevented  from  doing  so  by  first  applying  a  coat  of  the  oils 
used  in  the  stain. 

4.  Brush  the  stain  on  freely,  working  smartly  over  the  wide  surfaces  in  bands 
several  inches  wide  if  the  job  is  quite  broad.  Stab  an  old  brush  into  awkward  angles, 
but  do  not  shower  the  stain  around.  Check  up  for  skips. 

5.  Allow  the  stain  to  penetrate  for  a  few  minutes,  then  wipe  it  all  over  with  a  soft 
rag  to  remove  the  excess. 

6.  Set  the  job  aside  to  dry  for  at  least  24  hours,  taking  care  to  keep  the  fingers  off 
of  exposed  surfaces. 

C.  Applying  a  Spirit  Stain 

1,2.  As  in  Section  B  above,  paragraphs  1  and  2. 

3.  For  end  grain  and  sapwood,  use  a  more  diluted  stain  than  for  the  remainder 
of  the  job. 

4.  As  in  Section  B  above.  Work  quickly,  avoiding  laps,  and  do  not  allow  pools 
of  stain  to  he  on  the  wood.  Light  spots  may  be  touched  up  with  the  brush  before  the 
work  is  quite  dry;  dark  patches  may  be  lightened  with  a  small  clean  rag  moistened 
with  spirit. 

5.  Wipe  with  a  clean  rag. 

6.  Set  aside  to  dry  for  several  hours. 

N.B.  Some  spirit  stains  have  a  tendency  to  raise  the  grain,  in  which  case  the 
preparation  of  the  work  is  the  same  as  for  water  stain  application. 

D.  Applying  a  Water  Stain 

1.  Sponge  the  wood  with  water  to  dampen  and  raise  the  fibres.  Sand  well  with 
fine  paper  when  dry. 

2.  Read  Section  A — "Hints  on  Applying  Finishes”. 

3.  Wet  end  grain  and  sap  streaks  with  water  to  weaken  the  stain  which  will  enter 
these  parts. 

4.  See  par.  4  in  Section  C  above.  Dark  patches  may  be  lightened  with  a  clean 
rag  moistened  with  water,  or  by  careful  sanding  with  a  small  piece  of  paper  when  dry. 

5.  Sandpaper  very  lightly  when  the  stain  is  dry,  to  remove  raised  grain.  Touch 
up,  if  necessary,  with  diluted  stain  applied  with  a  small  sable  pencil. 

E.  Applying  a  Paste  Filler 

1.  Dust  the  job  well,  brushing  out  the  pores. 

2.  Mix  commercial  paste  filler  with  turpentine  to  the  consistency  of  paint.  If 
necessary,  add  pigment  dissolved  in  the  turpentine  to  tint  the  filler  to  the  colour  of 
the  stained  wood. 

3.  Using  a  rather  stiff  brush  work  the  filler  both  along  and  across  the  fibres,  the 
aim  being  to  fill  the  pores.  It  is  advisable  for  the  novice  to  treat  only  a  few  square 
feet  at  a  time,  completing  the  filling  of  a  large  job  in  sections.  After  brushing,  a  felt 
block  may  be  used  to  rub  the  filler  in. 
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4.  The  filler  will  presently  "set”,  becoming  dull  looking,  and  the  excess  is  to  be 
rubbed  off  with  burlap  or  other  coarse  material,  used  across  the  grain.  Use  a  fresh 
soft  wiper  for  the  last  steps  of  this  process.  If  the  filler  has  become  too  hard,  a  few 
drops  of  turpentine  may  be  used  on  the  wiper.  A  pointed  stick  will  be  useful  for 
cleaning  out  internal  angles. 

5.  Examine  work  when  all  has  been  treated,  and  repeat  the  operations  on  any 
surface  not  successfully  filled. 

6.  Set  aside  for  at  least  24  hours  to  dry.  Sand  lightly  with  very  fine  paper,  taking 
care  not  to  rub  off  the  stain. 

F.  Applying  a  Shellac  Priming  Coat 

A  shellac  priming  coat  seals  the  surface  of  the  wood  and  allows  succeeding  coats  of 
varnish,  wax,  etc.,  to  form  a  uniform  surface.  Unless  a  superior  finish  is  desired,  a 
linseed  oil  stain  will  usually  serve  as  a  priming  coat. 

1.  Dust  the  surfaces  well. 

2.  Dilute  a  quantity  of  regular  prepared  shellac  with  two  or  three  times  as  much 
alcohol.  This  mixture  should  be  put  into  a  glass  or  china  container.  If  the  job  is 
extremely  light  in  colour,  use  bleached  shellac. 

3.  With  a  soft  brush,  working  quickly  and  evenly,  go  over  the  work,  not  allowing 
pools  to  form  anywhere.  Do  projecting  ends  and  edges  of  any  part  before  doing  the 
face. 

Large  surfaces  should  be  done  in  bands  running  the  full  length,  and  several  inches 
wide.  In  brushing  each  successive  band,  do  not  make  contact  with  the  previous  band 
while  the  brush  is  full;  work  alongside  until  the  brush  is  partly  discharged,  then  blend 
the  two  bands  together.  Work  fast,  and  do  not  go  over  any  part  a  second  time  after 
you  have  already  done  it. 

4.  Set  aside  for  a  few  hours  to  dry.  Sand  lightly. 

G.  Intermediate  Coats  of  Shellac 

If  a  shellac  finish  is  desired  a  second  and  third  coat  may  be  applied  as  described  in 
Section  F,  diminishing  the  amount  of  alcohol  in  the  mixture.  Sand  each  coat  very 
lightly  with  fine  paper,  when  dry. 

H.  Final  Coat  of  Shellac 

The  last  coat  of  shellac  is  to  be  undiluted.  Apply  as  described  in  Section  F,  but 
do  not  sand  it  if  a  shellac  finish  is  desired. 

N.B.  When  several  coats  of  shellac  are  to  be  applied,  the  mixtures,  especially 
for  the  last  two  coats,  may  have  to  be  tinged  with  a  little  aniline  colour  dissolved  in 
alcohol — Bismarck  brown  for  mahogany  colour,  and  Nigrosine  for  dark  browns; 
these  neutralize  the  colour  effect  of  the  shellac. 

I.  Oil  Varnish  Finish — Two  Coats 

This  finish  is  preceded  by  such  staining,  filling  and  priming  as  is  required. 

1.  Read  Section  A  Hints  on  Applying  Finishes. 

2.  Pour  out  sufficient  varnish — gently,  to  avoid  bubbles.  If  the  room  is  chilly, 
the  varnish  container  may  be  kept  in  a  pan  of  hot  water  to  help  it  to  flow  well.  The 
work  will  not  be  a  success  if  the  room  is  actually  cold,  or  dusty.  There  must  be  no 
dust  or  particles  of  lint  on  the  job. 
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3.  With  a  brush  not  too  full  do  the  awkward  angles  and  projecting  ends  and  edges 
(if  any)  of  the  first  surface  to  be  varnished.  Be  rather  liberal  on  horizontal  surfaces. 
Varnish  is  not  brushed  in,  but  brushed  on.  Read  step  3,  Section  F,  for  treatment  of 
wide  surfaces  but  do  not  hurry  as  for  shellac.  Wide  tops  are  often  done  last. 

4.  Set  aside  to  dry  for  a  day  or  two  in  a  warm  room. 

5.  Rub  moderately  with  fine  steel  wool  or  fine  sandpaper— to  take  the  glaze  off 
the  varnish.  Dust  thoroughly  with  soft  brush. 

6.  Second  Coat.  Repeat  steps  2,  3  and  4. 

J.  Wax  Finish 

A  wax  finish  is  the  easiest  to  apply  successfully,  but  is  also  the  least  permanent; 
it  has  the  advantage,  however,  of  being  readily  renewed,  and  is  quite  suitable  for 
articles  that  are  not  likely  to  come  in  contact  with  liquids. 

1.  Stain  as  desired.  Filling  is  usually  omitted,  as  the  wax  serves  as  a  filler. 

2.  Apply  priming  coats  of  shellac,  as  in  Section  F.  The  number  of  coats  depends 
on  the  nature  of  the  wood,  whether  soft  or  hard — and  on  whether  the  stain  contained 
linseed  oil. 

3.  Brush  or  wipe  on  with  a  rag  any  good  brand  of  wax  polish — not  too  heavy. 

4.  When  dry  enough,  which  may  be  in  a  few  minutes,  rub  briskly  with  a  soft  clean 
cloth  to  bring  up  a  polish. 

5.  If  necessary,  repeat  steps  3  and  4  after  an  interval  of  one  hour. 

K.  A  Paint  Finish 

A  paint  finish  is  never  less  than  two  coats — usually  three,  and  sometimes  four. 
Much  depends  on  the  nature  of  the  piece,  where  it  is  to  be  used,  the  kind  of  paint,  the 
permanence  of  the  work,  and  other  factors. 

The  extreme  care  required  in  preparing  the  wood  for  transparent  finishes  is  not  so 
necessary  for  a  paint  finish,  but  it  should  be  noted  that  careless  workmanship  will  be 
apparent  through  the  paint. 

Work  to  be  painted  should  be  plain  and  even  in  surface  texture,  since  the  figure 
markings  of  the  wood  will  be  concealed.  If  the  wood  has  pitchy  knots  or  streaks, 
they  should  be  brushed  over  with  shellac  varnish  to  seal  the  pitch  in,  before  applying 
the  priming  coat  of  paint.  Paint  must  be  thoroughly  mixed  before  using,  and  stirred 
from  time  to  time  during  use  if  the  job  is  lengthy. 

Priming  Coat: 

1.  Dust  the  work.  Read  the  "Hints”  in  Section  A. 

2.  Take  enough  paint,  so  that  when  mixed  with  about  one  third  of  its  bulk  of 
linseed  oil  and  one  sixth  of  its  bulk  of  turps,  you  will  have  enough  for  the  job  in  hand. 
Stir  these  well  together  with  a  wooden  paddle. 

Note:  For  an  article  to  be  used  indoors,  use  boiled  oil. 

3.  Brush  this  thin  paint  well  into  the  wood.  When  a  fresh  brushful  is  applied, 
start  it  ahead  of  the  last  one  and  work  back  towards  the  completed  part.  Blend  the 
portions  together  with  the  brush  almost  discharged.  Do  broad  surfaces  in  bands 
following  the  grain.  Wipe  off  with  the  brush  any  drips  that  have  formed  at  the  angles. 

4.  Fill  nail  holes  with  putty  and  set  aside  to  dry. 

Intermediate  Coat  or  Coats: 

1.  Sand  the  priming  coat  lightly  with  fine  paper,  avoiding  the  arrises.  Dust  off. 

2.  Mix  up  paint  with  about  one  eighth  of  its  bulk  of  turpentine,  sufficient  to  cover 
the  work. 
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3.  Brush  paint  on  as  in  the  case  of  the  priming  coat  described  above,  dressing  the 
surface  of  the  paint  evenly  with  the  brush  as  you  proceed. 

4.  Set  aside  to  dry.  Sand  lightly  with  moderately  fine  paper. 

Final  Coat: 

1.  Use  paint  in  the  state  supplied  by  the  manufacturer,  and  apply  as  above, 
after  dusting  off  the  job. 


Polishing  in  the  Lathe 

Turned  work  may  be  finished  by  the  methods  described  in  the  preceding  sections, 
but  certain  finishes  can  be  applied  advantageously  with  the  work  revolving  in  the 
lathe.  Face  plate  turnings  in  which  the  fibres  are  directed  across  the  axis  of  rotation 
should  receive  a  final  sanding  while  the  wood  is  revolved  contrary  to  its  usual  direc¬ 
tion,  the  headstock  being  turned  by  hand. 

L.  Three  Simple  Finishes  for  Plain  Turnings 

1.  Brush  or  wipe  on  a  coat  of  linseed  oil,  and  allow  to  dry  without  wiping  off. 

N.B.  This  treatment  is  suitable  for  any  wooden  article  made  of  plain  softwood, 

where  protection  from  dirt  is  the  principal  aim. 

2.  Hold  a  stick  of  any  hard  wax  against  the  work  as  it  revolves,  moving  it  along 
to  cover  the  whole  job.  Burnish  the  work  with  a  doubled  strip  of  soft  rag  looped 
round  the  turning — about  3"  wide  before  folding,  and  long  enough  to  get  a  secure 
hold  on  the  ends,  which  are  held  one  in  each  hand.  Move  the  rag  along  the  work 
as  the  latter  rotates. 

N.B.  Wax  in  paste  form  may  be  wiped  on  and  burnished  in  the  same  way,  but 
several  applications  may  be  necessary. 

3.  Simple  turnings  of  resinous  woods  can  be  given  a  fair  surface  by  burnishing 
with  a  smooth,  pitchy  piece  of  wood,  4  or  5  inches  long  and  shaped  at  the  end  like  a 
bench  chisel.  This  burnisher  is  simply  pressed  firmly  on  the  surface  of  the  turning, 
after  sanding. 


M.  Shellac  Polishing  of  Turnings 

The  principle  of  shellac  polishing  is  the  building  up  of  a  heavy,  uniformly  thick 
coat  of  shellac,  which,  when  dry,  is  brought  to  a  bright  lustre  by  the  deft  application 
of  alcohol.  In  the  final  step  the  mere  surface  of  the  built-up  coating  is  dissolved  and 
glazed,  and  any  hesitation  or  heavy  treatment  with  the  rubbing  pad  will  result  in 
dissolving  the  complete  coat  in  places,  and  spoil  the  job.  Should  this  happen,  the 
shellac  should  be  dissolved  entirely,  and  the  building  up  process  recommenced. 

Raw  linseed  oil  is  applied  as  a  lubricant  to  the  outside  of  the  rubbing  pad  with  a 
finger  tip.  It  may  be  used  carelessly  in  the  first  stages  of  building  up;  with  economy 
as  the  final  stages  are  approached;  and  in  the  final  alcohol  rub  none  is  to  be  used. 

The  pad  is  like  a  pouch  of  cheese  cloth  or  other  thin  material  with  a  wad  of  cotton 
batting  for  a  filling.  A  piece  of  cloth  5  "  or  6 "  square  is  large  enough  for  most  school 
work.  The  prepared  shellac  should  be  in  a  small-necked  bottle  from  which  it  can  be 
sparingly  poured  into  the  opening  of  the  pouch,  formed  by  tucking  the  cloth  round  the 
cotton  filling. 

1.  Read  Section  A — "Hints  on  Applying  Finishes”. 

2.  Stain  and  fill  as  required — Sections  B,  C,  D,  E. 

3.  Brush  on  one  or  two  coats  of  shellac,  tinted  if  necessary  (for  dark  work). 
Sand  lightly  when  dry. 
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4.  Prepare  a  rubbing  pad  as  described  above.  Moisten  the  cotton  with  a  two  to 
one  mixture  of  shellac  and  alcohol.  Press  the  pad  on  a  clean  piece  of  wood  to  make 
sure  that  the  polish  does  not  exude  too  freely;  it  should  just  dampen  the  surface. 
Squeeze  out  the  excess  polish  if  the  pad  seems  to  be  too  moist. 

5.  Touch  the  outside  of  the  pad  with  a  finger-tip  dipped  in  raw  linseed  oil.  A 
spoonful  of  oil  in  a  shallow  lid  or  saucer  is  handy. 

With  the  work  rotating  at  a  moderate  speed,  apply  the  pad  with  a  uniform  pressure 
and  sufficiently  firm  to  press  out  the  polish.  Work  over  the  whole  surface  in  this 
manner,  and  if  a  clinging  sensation  is  felt  use  a  little  more  oil. 

Several  coats  should  be  applied  in  this  way,  recharging  the  pad  with  polish  as 
often  as  necessary. 

Allow  to  set  for  24  hours  and  sand  lightly. 

6.  With  a  fresh  pad  and  a  very  dilute  polish,  and  a  mere  trace  of  oil  go  over  the 
work  once  more.  Allow  to  dry. 

7.  Using  a  fresh  filler  in  the  pad,  moistened  with  alcohol  (no  oil),  go  over  the 
surface  with  a  light  touch — the  idea  being  to  remove  all  oil  and  to  bring  a  final  glaze 
on  the  shellac  already  deposited.  Allow  24  hours  to  dry. 

N.B.  At  no  time  during  steps  5,  6  and  7  should  the  pad  be  allowed  to  rest  on  one 
spot;  the  wood  must  be  rotating,  or  the  pad  kept  moving. 

The  pads  will  dry  up  and  become  hard  if  left  exposed  after  use.  If  kept  in  a 
covered  jar  they  will  serve  again. 

Sharp  recesses  may  be  touched  up  with  a  sable  or  camel  hair  pencil;  sometimes  a 
narrow  strip  of  cloth  (moistened  with  polish)  may  be  looped  around  at  such  angles 
and  held  for  a  few  seconds. 

Too  much  speed  of  rotation  is  bad;  in  the  final  stages,  particularly  in  wide  face¬ 
plate  jobs,  better  results  are  obtained  by  turning  the  headstock  slowly  by  hand  while 
rubbing. 
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Axe,  6 

B 

Band  saw  —  Description,  80 
Band  saw  —  Safety  rules,  80 
Band  saw  —  Uses,  80 
Bench  hook,  10 
Bench,  sawing  on,  30 
Benches,  work,  18 
Bevel  —  Setting,  8 
Bevel  —  Use,  8,  73 
Boring  —  Brace,  40 
Boring  —  Bradawl,  46,  47 
Boring  tools,  12 
Bow  saw,  4,  42,  43 
Brace,  12,  40 
Brace  bits,  12,  16,  40 
Bradawl,  12 
Bradawl  boring,  46,  47 
Brushes,  109 

C 

Calipers,  8 

Care  of  equipment,  24 
Chamfering,  48,  49 
Chiselling  —  Cross,  52 
Chiselling  —  Curved  end,  38 
Chiselling  —  Horizontal,  36 
Chiselling  - — -  Vertical,  34 
Chisels,  6,  34 
Chuck,  screw,  100 
Circular  saw  —  Description,  82 
Circular  saw  —  Safety  rules,  82 
Circular  saw  —  Uses,  82 
Clamping  blocks,  68,  72 
Clamps,  10,  68 
Cleaning  allowance,  24 
Cleaning  up,  24,  54,  56,  76 
Compasses,  beam,  8 
Coping  saw,  38 
Corner  lap  joint,  58 
Corrugated  fasteners,  16 
Cost  list,  104 
Countersinking,  58 
Cradle,  planing,  51 
Crosscutting,  4,  5 
Cross  lap  joint,  56 
Cross  paring,  52 


Curved  end,  making,  38 
Cutting  action,  78 
Cutting  list,  104 
Cylinder  planing,  50 

D 

Dado,  52,  60 
Dado  joints,  54,  74 
Dividers,  8 

Dovetail  joint  —  Common,  72 

Dovetail  joint  — -  Dado,  74 

Dovetail  joint  —  Lap,  74 

Dowelled  joint,  64 

Dowels,  64 

Drawknife,  6 

Dressing  wood,  18 

Driers,  107 

Drill  bits,  12 

Drills,  12 

E 

Edge  joints,  66 
Edges,  sharp  and  dull,  36 
Edge  tools  —  Cutting  action,  78 
Edge  tools  — -  Sharpening,  78 
Edge  tools  —  Varieties,  6 
Enamel  paints,  107 


F 

Face  edge,  20,  22 
Face  plate  —  Mounting  work,  102 
Face  plate  —  Removing  unfinished  work, 
102 

Face  side,  18,  20 
Fastening  with  screws,  58 
Files,  cabinet,  14 
Filing,  38 
Fillers,  108 

Filling  imperfections,  109 

Filling  (paste),  111 

Finishes,  opaque,  107 

Finishes,  transparent,  107 

Finishing,  hints  on,  110 

Finishing  implements  (applying),  109 

Finishing,  wood,  107 

Foot-rule,  8 

French  polishing,  108 
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G 

Gain,  74,  75 

Gauge,  marking  —  Setting,  22 

Gauge,  marking  —  Using,  22 

Gauge,  mortise  —  Setting,  62,  63 

Gauges,  8 

Gimlet,  12 

Glues,  16 

Gluing,  68 

Gluing,  preparation  for,  68 
Gouges,  6 

Gouging,  surface,  50 
Gouging,  vertical,  38,  39 
Grinding,  78 
Groove,  60,  74 
Guard  lines  —  Gouging,  50 
Guard  lines  —  Sawing,  42 

H 

Hammers,  16,  17 

Handscrews,  10,  68 

Hatchet,  6 

Horses,  saw,  10 

Housed  or  dado  joints,  54,  74 


J 

Jack  knife,  6 

Jointer  —  Description,  84 

Jointer  —  Safety  precautions,  84 

Jointer  —  Uses,  84 

Joints  —  Dado,  54,  74 

Joints  —  Dovetail,  common,  72 

Joints  —  Dovetail,  dado,  74 

Joints  —  Dovetail,  lap,  74 

Joints  —  Dowelled,  64 

Joints  —  Edge,  dowelled,  66 

Joints  —  Edge,  feather  &  groove,  66 

Joints  —  Edge,  plain,  66 

Joints  —  Edge,  tongue  &  groove,  60,  66 

Joints  —  End  butt,  46 

Joints  —  Housed  (dado),  54,  74 

Joints  —  Lap,  corner,  58 

Joints  —  Lap,  cross,  56 

Joints  —  Lap,  tee,  56 

Joints  —  Mitre,  70 

Joints  —  Mortise  and  tenon,  62,  64 

Joints  —  Rabbetted  corner,  74 

Joints  —  Rabbetted  dado,  74 

Joints  —  Rubbed,  68 

Joints,  strength  and  appearance  of,  70 


K 

Kerf,  30 

Knife  —  Draw-,  6 
Knife  —  Jack,  6 
Knife  —  Marking,  8 

L 

Lacquers,  107 

Lathe  — -  Parts,  88 

Lathe  —  Polishing,  114,  115 

Lathe  —  Safety  precautions,  90 

Lathe  —  Tools,  88 

Lathe  ■ —  Uses,  88 

Lathe,  woodturning,  88 

Lumber,  rough  and  surfaced,  26 

M 

Machines  —  Band  saw,  80 
Machines  —  Circular  saw,  82 
Machines  —  Jointer,  84 
Machines  — -  Lathe,  88 
Machines  —  Mortiser,  86 
Machines  —  Universal  saw,  82 
Machines  —  Various,  86 
Mallets,  16 

Marking  gauge,  8,  22,  23 
Marking  knife,  8,  29 
Material  lists,  104 
Measuring  from  a  line,  28 
Measuring  from  an  end,  28 
Mitre  box,  70 
Mitre  joint,  70 
Mitred  tenons,  64 
Mortise  gauge,  62 
Mortiser,  86 
Mortising,  62,  86,  87 
Mounting  spindle  work,  90 

N 

Nailing,  46 

Nails,  16,  17 

Nail  set  (punch),  16,  46 

Notch,  52 

P 

Paint,  107 
Painting,  113 
Picks,  109 
Plane  —  Parts,  7 
Planes  —  Block,  60 
Planes  —  Combination,  60 
Planes  —  Fore,  44 
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Planes  —  Jack,  6,  44 
Planes  —  Jointer,  44 
Planes  —  Rabbet,  60 
Planes  —  Router,  60 
Plane9 — Smoothing,  14,44 
Planing  —  Chamfer,  48 
Planing  —  Cylinder,  50 
Planing  —  End,  32 
Planing  —  Face  edge,  20,  22 
Planing  —  Face  side,  18,  20 
Planing  —  Shooting,  10,  32 
Planing  —  To  a  line,  22,  24 
Planing  Cradle,  51 
Polishing,  108,  114 

R 

Rabbet  or  Rebate,  60 
Rabbet,  stopped,  74 
Rabbetted  joints,  74,  75 
Rasp,  cabinet,  14 
Ratchet  brace,  40 
Register  marks,  64 
Removing  spur  centre,  100 
Replacing  work  on  face  plate,  102 
Ripping,  4,  5 
Rubbed  joint,  68 

S 

Sanding,  76 

Sanding  blocks,  14,  76 

Sanding  finishes,  110 

Sanding  stick,  14 

Sandpaper,  14 

Saw  teeth,  4 

Saws  —  Back  (Tenon),  4 

Saws  —  Band,  80 

Saws  —  Bow,  4 

Saws  —  Circular,  82 

Saws  —  Compass,  5 

Saws  —  Coping,  4,  38 

Saws  —  Crosscut,  4 

Saws  —  Rip,  4 

Saws  —  Tenon,  4 

Sawing  —  Crosscutting,  4,  5 

Sawing  —  Crosscutting  (fine),  30 

Sawing  —  Curves,  38,  42 

Sawing  —  On  the  line,  30 

Sawing  —  Ripping,  4,  5 

Sawing  —  To  length,  30 

Sawing  —  To  the  line,  30 

Sawing  out  stock,  104 

Scrapers,  14 


Screw  chuck,  100 
Screw-drivers,  16 
Screws,  16,  17 
Screws,  fastening  with,  58 
Seasoning,  42 
Sharpening  tools,  78 
Shellac,  108 

Shellac  polishing,  114,  115 
Shellac  sticks,  109 
Shellac  varnish,  108 
Shellacking,  112 
Shooting  board,  10,  32 
Shooting  10,  32 

Spindle  turning  —  Mounting  work,  90 

Spokeshave,  6,  42 

Spur  centre,  removing,  100 

Squaring  lines,  28 

Stains,  107,  108 

Stain,  testing,  110 

Staining,  oil,  111 

Staining,  spirit,  111 

Staining,  water,  111 

Stock  cutting,  104 

Stock  list,  104 


T 

Tail  centre  —  oiling,  90 
Tee  joint,  56 
Template,  gouging,  50 
Tenon  —  Barefaced,  62 
Tenon  —  Double,  62 
Tenon  —  Haunched,  62 
Tenon  —  Hidden,  64 
Tenon  —  Keyed,  74,  75 
Tenon  —  Mitred,  64 
Tenon  —  Plain,  62 
Tenon  —  Stub,  64 
Tenon,  parts  of,  62 
Testing  —  Angle,  8 
Testing  —  Face  edge,  20,  22 
Testing  —  Face  side,  20 
Thickness,  26 

Tongue  and  groove  joint,  60,  66 
Tool  movements,  44 
Tool  pad,  12 
Trestles,  10 
Trysquare,  8,  21 
Turning  —  Bevels,  96 
Turning  —  Chamfers,  96 
Turning  —  Curves,  98 
Turning  —  Cylinder,  92 
Turning  —  Face  plate,  102 


120 


INDEX 


Turning  —  Hollowing  end,  100 
Turning  —  Screw  chuck,  100 
Turning  —  Shoulder,  94 
Turning  —  Spindle,  90  to  98 
Turning  —  Squaring  ends,  94 
Turning  —  V-Cut,  96 
Turning  lathe,  88 
Turning  tools,  88 

V 

Varnish,  oil,  108 
Varnish,  shellac,  108 
Varnishing,  112 
Vehicle,  108 
Vises,  10 


W 

Waste  wood,  30 

Wax,  polishing,  108,  113,  114 

Whetting,  78 

Width,  22,  24 

Wood  —  Annual  rings,  2 

Wood  — Cells,  2 

Wood  —  Fibres,  2 

Wood  —  Medullary  rays,  2 

Wood  —  Nature  of,  2 

Wood  —  Pores,  2 

Wood  —  Seasoning,  42 

Wood  —  Vessels,  2 

Wood,  selection  of,  106 

Work  bench,  18 
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